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[0001] :^mm\-i. ^^mhL<nm^mmm^mmu m^u m^^^. Rx/n^i- 



[0002] mm^ii. f-'^'77-i/\^RMm'^y7^jvhvxmx.^. :kMViwmnmt 

tf^lE«^-efe^. 4. 7GB/DVD-RAM(J^;^T^ DVD-RAM) ^^IgLfCo 

[0003] DVD-RAM-C|^ffl>fb$tl-CV ^5IB@:® ©#J|SfO-'9a|}i. Ge- Sn-Sb-Te ( 
0*S#fl^^§i#M2OOl-322357-^^##Rg)-efe5e ^l(7)Ge-Sn- 
Sb-Te{i. tJ^*<Di«jg^^{bW3iSf, 'e?»J;i«. Ge-Sb-Te(^Jx.«. H;i^B#rp 
02584741-^^«#M) J;<9t^^^l^M;5Si^l/ ^TOX'fcSo 

[0004] 4. 7GBi:v ^o:k'3^m.(owm^mwkm%m-^itmz.\-t. \) mmm(om-^n< 
nm\\:,\z.w^\ GQ-sh-Tei})hm^^mm(r>±%\^P[m'^-jmhm. ce-sn 

- Sb -Te>65|||§$tb5 {-Mofeo 
[0005] Ge-Sn-Sb-Te(*. GeTe-Sb Te (0~^^%\Z.SnTe^WMUtmXh^ 

2 3 

fcdSoT. Ge-Sn-Sb-Te«. ||«5igL|EliifJ:J;S4a^ilSr^C§r.i:>fe<. ii5V> 
[0006] 5fe{-t>xE-<fcj;5lc:. ^^S2^3gMf5<Djii#:*3j;U?3{t)iMfS<^ii«^dsmiS$^x-C 



wo 2006/011285 2 PCT/JP2005/009163 

(J^/.T^ ;iO-iEi!::;fy:fe^CAV (constant angular velocity) ^(DC 
AV:)j^^Um-t^m^. tt^l2cm01^-('X(Z)DVD-RAM^C*5V^T. iE^^^O* 
^^Oj^j£f£{t^l^jaoi^^^<^ifib2. mt^J:?>o 

[0007] jS^o. T^-tJ'^T^/vffli^o^i^cfeijsv ^•r7'-^^a<?5ii53g>fb/65g*^tb. * 
5o Lfcd^o-c, i6fiF)i<^i£{^c(i, eftiiic-c^j. i6{tji{c:Tti. lEgi. m^. mm 

HBGe-Sn-Sb-Te^^^)|Sf{C:ioV^T. SnTeOli^^li^L/c*t)|Sf, ^/cf^Ge- 
Bi-Te^tt3|Sfi:l4^$tiSGeTei:Bi Te ^M^Vtzmm^ti. H;*:S#fF^25 

2 3 

74325-e-^^#M)?r. m^Mmf^^^tuntL-xm\^^?>^t7!)mm^i^lx\,^?>o 

[0009] ^B^jkM<7)tt^Elii£^JC*3V ^r ^SSffi (IBii) ii^^+i (tg*) t(Dm(D 

X. mMommmxmm^mtitbic, mmm<Dmm^^^xi^^itmmmm 
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[0010] m^2mmisxmmmomi!^-(^mmit^fix\,^?>Ge-sn-sh-Temmt:m 
[0012] 4^mm<D\mmmmm-i. -^mmmmt^^t^n^mmm^^t^mnmmmi^ 

Ge Bi Te M (1) 

a b d 100-a-b-d 

(^tf, MtiAl. GaRXnia^hmiSi^tl?>(}^:^<th~^(D5Lm^BU a. b&m 



wo 2006/011285 4 PCT/JP200S/009163 

25^a^60. 0<b^l8. 35^d^55> 82^a+b+d<100S^fei-) 
-e^^tvSGe - Bi -Te -M^m^t^^ti:mmtLX\^ 
[0013] :ir-e. m^%it\t. ^(Dt^. ^Gem^. rBijJg^^, neM^RXJP^Mim^ 

^^t>^fcm^mm ( 100%) tLxm^fitm^^-vh^^t^^Lx^ sxr(o 

[0014] 3t^R8l*i-5::t{cioT. ^\m^m^^/i^^- 

[0015] :^mm<D^m.Bm^mt. ^(Dm^iMHK Ce. Bi^Jitrret^lAP^-C. Al. GaR 

t^m^Ayx^i>^t^!i^mt-r^o ai. GaRxfjnA^hm^^n^a^fKth--^ 
(07cm^±Mmi^om^xisti:ibizx*).Ge-Bi-Te^m(Df^^imm^n 

[0016] ±|E^(l)■C^$^^5Ge-Bi-Te-M^W3|S|■^C*5V^T. if-^.t^^ct'fb 
^$tU5^t3|Sf^c:*3V^T> Gef4Tei:tfcjCGeTetL-C#^5EL. Bi}tTe^:t1>{CBi Te 

2 3 

^L-C#lSL. M{*Te^it>(CM Te blX^tEVX^^^b^^hMo 

2 3 

[0017] ^|gBjOlff#fe^^li«:(C*5VNr, Wm\Z.^i^^Ge-Bi-Te-M^m\t. 
TIE(^^(3) : 

(GeTe) [(MTe) (BiTe) ] (mol%) (3) 

X 2 3 y 2 3 1-y 100-x 
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80^x<100. 0<y^0. 9^mtzt) 

V^^tl^mX^hoXiiW ^(3){i, Ge-Bi-Te-M^$t;|Sf;65. GeTe. M Te 

2 

3 2 3 

mfife^-efc5;ii:«r^LTV>So £ilT<D^S:(::*5V^Tt>^mol%J<Z)«^^*. ^^omw 

[0018] ^(3) (C*3V>-C. xioXXJ^ytt. EigtS^{ClfflV^5^'-1f 3feO^:B^iJ:jSC-C, ji 

DVD-RAM)<^IEIi:«(j:-^*ti/5*^i|sf«. x*3j;U?y 

80^x^91, l.Oy^0. 5^Sr^fc-t-^r55W*U\ )SiBd5395~415nmT-fc 
9-*^^ffiV>-Ctf#^EI^S^1-^i«^t:(0IJx.fi^ Blu-ray Disc)(D|EgiS 
(C^*tU)tt3|Sffi, x*3j;TJfy355, 85^x^98. J.Oy^0. S^^^C-fr t>iW*U ^ 

O 

[0019] ;*:|§eg<0|Bf|!:^iflc^^fc^V^T. ^^m\i^hKSn^^. ^(2) : 
Ge Sn Bi Te M (2) 

a f b d 100-a-b-d-f 

(^tf. Ml^. Ga&mn;d^bM^$*l^ii^JiJ<i;*>-o07C^^^L. a, b. d^U^ 
ff*, 25^a^60, 0<b^l8, 35^d^55, 0<f^l5, 82^a+b+d< 100, 82 
<a+b+d+f< lOOSrMfci") 

X*^^tl?>Ge-Sn-Bi-Te-M^m^tJh<D-Vh'oXX.^\ ^(2) tCfcV^T 
. ^m^*^^t'(OXoti:it^'\^\.X^tE\.X\^^yf>^\mi^fi^j:\\ *fc. 'OJ;5'fe^T' 
^^3|sft^^^^L-CV^-5(D{i, ^(DirHDSStciSp ^(2)T♦^$i^5«J|sl•^c*3V^T. 
Sn}iTei:i:1)(C, SnTei:LT#^^L-CV^5i#tb^^5, SnTett. nmomMi^X 

. f^^itmMtmwLurKh*). m.m^xm^xh?>0mm^ikom^mxh 

[0020] ±|EGe-Sn-Bi-Te-M^*t3iS|-f^, TfBO^(4) : 

[(SnTe) (GeTe) ] [(M Te ) (Bi Te ) ] (mol%) (4) 

z 1-2 X 2 3 y 2 3 1-y 100-x 
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, 80^x<100. 0<y^0. 9. 0<z^0. Z^mtcir) 

X-^^tl^h(DVh'oXX^\ ^(4)(t. Ge-Sn-Bi-Te-M^ttW, GeTe> S 
nTe. M Te jSiU^Bi Te (Dm-^ISoXh^m'^K, 4^<D^t^^<OBtL\^P\^^ 

2 3 2 3 

[0021] ^(4) lC*3VN-0b. Kit, lEl^S^MV^Sl^— f 3feOS:ft^{ri^;CT. jgM^ 

^1-5iSE{*:(^Jx.«. DVD-RAM)(Dia^^S(J:'^**l^ttJ|SKt, KtK 80^x^91 

l?^-r5SEflc«?IJt«, Blu-ray Disc)(Die^S(--^*n5t*J|Sftt^ x;6S, 85^x 

[0022] *^B^(Dif ^lEMflJfi. 2oi^±oif ^SS:-^;^^, 1t^e<Z)5V>?fe<i:t>lo 
Oif#®;6S±|eo^(l)X-^$tv5Ge-Bi-Te-M^tt-^^^tft>OtL-Cti^ 
•r5;iidS'et5o Ge-Bi-Te-Mmtt3|SfS^tfEliSf* . Ge-Bi-Te-M^ 
$tJ|Sf{iSn/65»$ix^. ±|E^(2)t?^$tl^Ge-Sn-Bi-Te-M5^Wi|Sf^ 

tft)(^-C$>oT<}:V\ ^(Dtf ^fEM#:{*. Ge-Bi-Te-M^|t)|Sf^fc{iGe-S 

n - Bi-Te - Mw^m^umBm t-ctoT . mMx^m^mm'c^^^(Dtm . 
[0023] :^^m<D^mBmmm'i. xmwmm. mi, f^Komni^m. itriBGe-Bi 

-Te - UmmtfcitGe- Sn -Bi -Te - M^;^;|Sf ^r-^tf fa^jf , ^20^«^ 

#^i-5t>(0-efe5„ 2|i:5gJN^t=^^:*3V^T^ mKomnWmitfi. AMi^m^KM 

{.xxm^^^m^hmmi^m^^^Do mi<Dmmi^mt>ib 

n.xmm^h?)i>(Di)^h. KMi-r^ij r^2j r^3j • • • t^-fSo 
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[0024] :L(Dmnmm^i!^n. m^ti. ttsumu<Dmi)^h. ^m^eso-^evonm-ch^u 

[0025] fe5v^{^, ^^mmnmmm^tt. m^. sim. m2(Dmmm. mme- 
i^ih(Dmij^:L(om\m^^i^x\<^mwt\.xm^^fi^o ^(owkm>. %^mtt^\.x 

mi^\.xtmi^i:xfn^^m-m-mw-xh^o ttc. ^(D^nmmmm^ii^^x. 
ttimm<Dmmwm(Dmmmonmsk±ioonmurxhio.K^tiiBf^2(Dmm 

[0026] :^?^mnt.tc. :i^^m(Di^i^mi^mW^mtr^:^mt\.X. ±^LfcGe-Bi- 
Ge, Bi, Te, MioXXJPSn^t^^—Viyht-t^\t^ fcGe-Sn-Bi-Te-M 

mm^t^mmm^M^X'^^o 
[0027] *^Bj{i*fc. :^mm(D^mBmmmmmmmn±i-mutLx. mmm 

mvxx<. ^ti\^x'o. w.m2cm<Dmm^immx\m^mm'r^^tt^-^mt 
?fc5o ^mM<Dmnt&mmi^(Dmf^n±mmi^m^x. ^^^^vit. m^mso 

-^eiOrnnXh^l^—^^^mi-^hOXh^XXK ^ *fci(*&S:d5395~41 SnmX- 
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* o 

[0028] ^^mmo^mBmmm^Mt. mx.\tDVD-RAM^(Dmm<DBf^^. im 

[0030] 50, 100, 200, 300, 400 tf 
35, 101, 208, 315, 401 ®K 

102, 202, 302 f^KDm^WM 
106, 206, 305 f^2(DmMi^B 

307 mommwm 
309 m4<DmMi^m 
313 f^5(Dmm^m 

103, 203, 303 WKD^mM 
105, 205, 310 ^20#Sa 
312 ||30#SS 
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104. 204. 403 IB^M 

304 ^KDmUm 

311 m2(DmuM 

107 mL^miEm 

108, 207 

306 ^KDKk^m 
314 m2(DRHm 

109 m^m 

110 

308 fWS 

201, 301 ;«7/^— Ji 

317 mi(D^^nm 

316 02©ft^S 

111, 209, 318 U—f^ 

402 TSC'ttlS 

404 ±§151;^ 

405 ^<JVy^^±U 

406 mmi^^ 

407. 408 

409 mw"^ 

410 ^J^IfP 

411 m^6<j##ii^/»ttiL^e 

52, 111, 209, 318 

32 

33 ;^/^-;/i5';5fy^^AP 
34 

37 ij'-^yhmifii 
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38 mM 

39 T.y^y-ff^ 

51 ;<.fcVK/v^— 

53 ^mi^i^—f 

54 ^^^yh* 

55 *f«^V>'X 

[0032] mmommi) 

[0033] mmm-r^m^mmmooit. mLioi(D-i7<Dmmi^. mi(Dmmi^mio2 
mm io3(o^m^mMM ioAiim'^^f\.s wm io4(^sffi(c^2(o^M 105 

[0034] ::(Dm^<Dj^nmfmi^ti. f&m60nmHTS:<D^^m<Du-^^xmn^mm 

o 

[0035] ^mm(D^nm.mmmts mmmm^om^t^mt-r^.'^imm^ir 
So ^^x\ *-f ^ is.mmio4\c-^\^xnmir^o 

[0036] mfSim 10m. WM^nmt^±Z. Ce, BU TeRV^^nmu^:^, TfB<D^ ( 
3): 
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(GeTe) [(MTe ) (BiTe) ] (mol%) (3) 

X 2 3 y 2 3 1-y 100-x 

80^x<100.0<y^0. 9^mtii-) 

X-^^fl^im.(OUn^t^:Ltiim'^U\ CeTet, M Te Bi Te iSr^tf;! 

2 3 2 3 

[0037] GeTef*. ±^ti:^^&^mt^^'rm'^X\ :Lfl^8Omol%U±^t^^tiZX'0. 

ifr^.kan.^^MnXOm^^^. An=nc-na, Ak=kc-kaT-fc5o nc. kc 
-ray DiscOE0^Cffi^^b^^S^ X'OM^^^&Xh^405nm(DU—f^X\^m^ 
[0038] mx.\t.Mi)nnX.x=S9,y=0. IXh^m^OmsBp-^AGeTe) [(In Te 

89 2 3 

) (BiTe) ] {mol%)Xm^tl^m.^(Dm\t.405nm(r>U^{zm^X.nc 

0. 1 2 3 0. 9 11 

= 1. 8,na=3. 0,kc=3. 3.ka=2. 4Xh^^ An=-1. 2> Ak=0. 9Xh^ot. 
fc, M/65lnX-fc«3. x=96. y=0. lX'h!S>mM<Dm. Wh. (GeTe) [(In Te ) 

96 2 3 0. 

(Bi Te ) ] (mol%) X^^iri^m.^<Dm\'i, 405nm<DS[;S}Cj3V>T. nc= 1 

1 2 3 0. 9 4 

. 9. na=3. l.kc=3. 6.ka=2. SXh'O. An=-1. 2. Ak=l. 3-Cfc5o 

^irXoiz. x(Dim±t\^i?^t\ mh. GeTeOflJ^>5S#v^^si:^ ^m:k%<t^:^. 

[0039] Bi Te tt. ^l^Oig^lkMgdS^tag^TJ-fc^. M{C*3V>Ti^^X*fc<5#^(C 

2 3 
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f^^B<om^m-Vhio GeTe-Bi Te ^tt. GeTe-Sb Te ^m^. ^t^A^ 

2 3 2 3 

2 3 

<Di^^imm-^^mi50X:-X^h^Zttit1^LXh. GeTe-Bi Te ^{i, GeTe-Sb 

2 3 

2 3 

[0040] M Te (t. Al Te . Ga Te , ioi.mn Te <D^h'>f£<thl^Xh^:Lti)mti. 

23 2323 23 

V\ M Te ft, Bi Te tiSalktm^yTe^mXh^, M Te GeTe- 

2 3 2 3 2 3 

Bi Te m^BM^flX. ^(DU^imm^Wi<ir:^m^^^ir:bo M Te (iBi Te 

2 3 2 3 2 3 

tmmm\:'Xh^fcl^, U Te ^maUtmit, GeTe-Bi Te ^um^i^if 

2 3 2 3 

5Bi Te (D-U^mMLtcMMt^^£\Mio hfci)^^X, M Te SrGeTe-Bi Te 

2 3 2 3 2 3 

U^^m^^^t^^X^^o -^tc. M Te itGeTe(Dm&^^X.^^tf£<mnX^^ 

2 3 

(DX\ GeTe-Bi Te -M Te ^W^(D^^&i)^iti-t±^\^t.'^Xh^o M Te ^ 

2 3 2 3 2 3 

m\'^Xf^^itU&^m^::.t\CX^, GeTe-Bi Te ^UnXitmhif}.^ii^tc. 

2 3 

2 

Te (DmMMt^±^ir^'^t.GeTe-MTe -BiTe 5S(Di^^'fkM/6^iSTf ^ 

3 2 3 2 3 

9UrKWtM^fiX\/^?>o t.it. M Te Hi. U^X<i^ti:\/^mxWiM^fiXh. i^^-fk 

2 3 

[0041] ±m^i3)x^^timnit. Tia^(i)T-^L-ct>J;v\ 

GeBiTeM (J^^%) (1) 

a b d 100-a-b-d 

25^a^60. 0<b^l8x 35^d^55, 82^a+b+d< lOO^tcir) 
[0042] ^»JXL{f^ M/65ln-C, x=80^ y=0. 5-Cfctl(fx Ge Bi Te In {mi-%)tM 

30.8 7.7 53.8 7.7 

. ±m^ii)xmir:iti)^x^xh. ±m^(3)xmir^tnx^fi\f\ -^(Dn. ^ 
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om'fVo&^r (fiP*> s a ^ 60) x-h^^tamt-u \ 

[0043] ±iE^(3) ^C:^aV^■r. xidX.Wt. i^#:^DVD-RAM(EII:&*660nm#i£) 

\tO. 5&.rXh^:itiimi^L\\i^fc.mi^^Bln-Tay Disc (S[:S405nm#aa) 
tLX^^-r^m^. DVD-RAMiL"C^ffli-5»^J;«9^>> GeTe^X'O^KLX. 
Um<D'Jt^mm\:^i^t<ir^:ittmt.U\ Blu-ray Disc(^iSiil0^i|Sf{C 

y(*0. 8SirXh^:Lttmt.U\ ^mtm.&\t, x=89, y=0(M Te ^Mx. 

2 3 

^j:V^)<^#^, 170'C-Cfc«5. CJVCTU M Te irLTIn Te ^Mx.. y=0. lirUfe 

2 3 2 3 

180t:^:^.e«?. y=0. 2i:Lfc^-g-. 190X:tfj:^o M Te i:LTGa Te 

2 3 2 

^^;!jPx..y=0. l<hL/c#-^. i^^»«W:l80'Ci:;^<(;«9. y=0. 2i:Lfc#^.i^S 
[0044] IBIiil 104W:$f){J:SnSr^A/-et)i< . ^om^, fS,mm 104ft. TISO^ ( 

[(SnTe) (GeTe) ] [(M Te ) (Bi Te ) ] (mol%) (4) 

z 1-z X 2 3 y 2 3 1-y 100-x 

(^4^. MItAl. Ga^t;toJ^b)i*^§n§^i^^^<it>-0<D7C^^^U. X. y^U^zft 
. 80^x<100. 0<y^0. 9> 0<z^0. S^Mfcl") 
[0045] SnTei:. GeTei:. M Te Bi Te t^tsZtl^X^. 1^^itM&7!)^i^^<. K 

2 3 2 3 

^Mn^(D^^mz.hmtifcmumm^^ti!)^x^^o snTeft, 

t.tl. SnTett. GeTeiffiM.U?ig^«atdS|^i:Te>fbi^-e^?). |!l[,^ti«V\ SnTe 
H:. ±fBS:(3){J:*5V>-Cy<OffiSr^X.-CM Te T-Bi Te (D-UUm^fcm^iS^^X 

2 3 2 3 

-r^mm^m-r^o SnTenCeTem^i^^XI^^mmmCXh^fctf). SnTe 
Sr^^;!)OLfc*t;|Sfft, GeTe-M Te -Bi Te ^mi'lidif^GeTeO—^^U^l. 

2 3 2 3 

^\:^:Lt\t.fS:\\ SnTeft, ttL-r^5tGeTe(DiiS^<£T$-frX. 



wo 2006/011285 14 PCT/JP2005/009163 



e^t^m-^. M Te ^^<m\iLXhi.\\ VTct^oX, m^\t. ±iS«3J^LytDV 

2 3 

D-RAM^fc(iBul-ray Disc(7)iS^®(J:GeTe-SnTe-M Te -Bi Te ^ 

2 3 2 3 

[0046] IBIIrSl04<Z)Mi¥f*, 5nm~12nmT-fc5C:i:/6W^U^ <J:<9^if*L<tt6nm~9n 

[0047] m^mmMu^<Dmm^<>\'^xnmi-^o mmom. ^mkx\ mmK^mm 

y:t^7^^L<{i3i<y^f-/M^iJ'y V'-h (PMMA) <0^oti:mm. X\t:ffy::^^m 
*L<^l3$tt5o BI^L:fc?l^fl|(CjoV>T. m^mo. 6mm. E^120mmO^10 

li. u—fmm<tiib(D^i^m7!)m^^nx\^xx\\ ^fhm^mmm^uz 

VD-RAMiL-C^ffl1-5#-g-. ^/l^—-fmtvyVmommt. 40nm~60nmT? 
>b^>hTyh^M(D<^>t^t.X)i-t, ^0. 615Aim-C$>5o DVD-RAMO#-a-. IBiiJi 

[0048] miommi^mio2Rxf^2<Dmmi^mio6\t. ^^mmmwiLx^mm<D^ 
^M^m^'mib.mMi^oBLkimt0^wn<DRkimt(Dm^:kt<vxit^mm 
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[0049] J;t):ir^ji:6<)iJ:{i. Wt^t^thX. mx.ii. Al O , CeO , Cr O , Dy O . Ga O , 

23 2 23 23 23 

Gd O . HfO , Ho O . In O , La O . Nb O , Nd O . Sc O . SiO . Sm O . 

23 2 2323 23 25 23 23 2 23 

SnO . Ta O . TiO . Y O . Yb O . ZnO. jSit^ZrO ^^mif^^LtH^X^^o 

225 22323 2 

m^lt. AIN. BN. Cr-N, Ge-N. HfN. NbN. Si N . TaN. TiN. idXXfVN 

3 4 

. ZrN^i^^Jf -6C:i:;6ST't5o mtmtLX. mx.\i. Al C . B C. CaC. Or C. 

4 3 4 2 3 2 

HfC, Mo C, NbC, SiC^ TaC, TiC, VC, W C, WC, t^XXJ^ZrC^^mfZ^it 

2 2 

y^S-etSo ^it^tVX. CeP , DyP , ErF , GdF , HoF s LaF . NdF 

3 3 3 3 3 3 3 

. YF . ^xxpn>F m^mf^^t-^^x^^o z.tih<Dit^m<Dm^mh'Lx. m^\t 

3 3 

ZnS-SiO ^ ZnS-SiO -LaF . ZrO -SiO . ZrO -Cr O . ZrO -SiO -C 

2 2 32222322 

r O , ZrO -Ga O ^ ZrO -SiO -Ga O , ZrO -SiO -Cr O -LaF ^ ZrO 

23 2 23 2 2 23 2 223 3 2 

-SiO -Ga O -LaF > ZrO -Cr O -LaF ^ ZrO -Ga O -LaF ^ ZrO -I 

2 23 3 223 3 2 23 3 2 

n O . ZrO -SiO -In O , ZrO -SiO -In O -LaF , ZrO -In O -LaF 

23 2 223 2 223 3 223 3 

. SnO -Ga O . SnO -In O ^ SnO -SiC^ SnO -Si N ^ SnO -Ga O - 

223 223 2 234 223 

SiC^ SnO -Ga O -Si N ^ SnO -Nb O ^ SnO -Ta O ^ CeO -Al O -S 

2 23 34 2 26 2 25 2 23 

iO . ZrO -LaF , HfO -SiO . HfO -Cr O . HfO -SiO -Cr O , HfO - 

2 2 3 2 2 223 2 223 2 

Ga O ^ HfO -SiO -Ga O , HfO -SiO -Cr O -LaF , HfO -SiO -Ga 

23 2 223 2 223 3 2 2 

O -LaF , HfO -Cr O -LaF . HfO -Ga O -LaF . HfO -In O , HfO 

23 3 223 3 2 23 3 223 2 

-SiO -In O . HfO -SiO -In O -LaF ^ HfO -In O -LaF , *5ctU^f 

223 2 223 3 223 3 

O -SiO -SiCm^mfhi^^o 

2 2 

[0050] Z.flh(Dm(Doib. ZnS - SiO WiBMm^^< ^ i«V ^Mm^mf^ 

2 

mnX\^^^^tt^h. 0^L<ffiVN^tiSo ZnS -SiO it. (ZnS) (SiO ) (mol%) 

2 80 2 20 

\/^mxBm^xx\f\ ^(Dm^, mmi!^mt:m^irm'^i.'^mm\t. zro -si 

2 

O -Cr O -LaF . ZrO -SiO -Ga O -LaF . HfO -SiO -Cr O -LaF 

223 3 2 223 3 2 223 3 
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. HfO -SiO ~Ga O -LaF . SnO -Ga O -SiC, ZrO -SiO -In O -L 

2 223 3 223 2 223 

aF . ioiTOfO -SiO -In O -LaF TfeSo :Ltih(Dm\t. ^mX\ M^^M 

3 2 2 2 3 3 

2 3 

[0051] mi<Dmmmio2Ax^m2(Dmmmio6it. ^^o^^mh. mm^M 
^tt<Di$mBmmmoo(D%EkimRei (%) , Bmm lOAtm^nxhm^t 

( I Rc-Ra I )X\tS:^mitiRc/Ra)i!)^X^i^^tim^V\\ tfc. 

[0052] mni^Mommm^. I^m^d (nm) . V-if 1 lOjfe;^^ ^ (nm) tLfcm^ 
^DVD-RAMiLT^ffli-§#^> 15%^RcaoRa^2%-CfcS^i:/55»*U^ 

„ tit. m^m^i^^^'^-^^^^m<-rxm^^<ir^\m. 1. i^Ac/Aa-cfc 
*3v^T. jgiff^^in. 8~2. 5-cfc5^m«^w;isf^TO-r^^. mi<^^fl;#:si 

02(©/|r$ (dl) 100nm~180nm<^$Biart (e:fc5ri:dW*L<. 130nm~150n 
m<7)|5|iBrttCfc5:ii:j5S<t«5$f*U\ m2Op«#:Sl06©j¥$(d2)«20nm 



wo 2006/011285 
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[0053] 01(7)#®®lO3^ra2<D#BSlO5{i. 102tlEiS:Sl04i:<7) 
02Rm06W\^\t(ZnS) (SiO ) imo\%)'^mm.fcm^\Z, 

80 2 20 

^^S/5SE^Sl04^::^^:mb-cv^<m^&v^5o uc^s^o-c. iii*3j:tj5M2#ffiiio3 

*fc. fBMl04<!:(^^S^tt(-^tb> fSMl04{CV-1f)tlll^mi=r 

[0054] i:})M,^m^\t. mmtXJX. mxM.. A1 O , CeO , Cr O . Dy O . Ga O , 

23 2 23 23 23 

Gd O . HfO . Ho O . In O . La O . MgO. Nb O . Nd O , Sc O , SiO . S 

23 2 2323 23 25 23 23 2 

m O . SnO , Ta O . TiO > Y O . Yb O . ^iX^ZrO m^mf^^tt^X^^o 

23 225 22323 2 

mmtVX. m:^^^. AIN, BN, Ge-N. HfN, Si-N, Ti-N, VN, i^iX^ZrN 
^^mf^^itt^X^^o m^mthX. m^tt. C. A1 C . B C. CaC . Cr C . Hf 

4 3 4 2 3 2 

C, Mo C, NbC. SiC. TaC. TiC, VC, W C, WC, jSiTJ^ZrC^Sr^ff Srt;^^ 

2 2 

T*^2)o *^b^i:LT. ^J;i{^. CeF . DyF , ErF , GdF . HoF . LaF . NdF , Y 

3 3 3 3 3 3 3 

F . *3<ttmF m^mif^^tii^^t?>o U^f^tLX, mx,\t. ZrO -Cr O , Zr 

3 3 2 2 3 

O -SiO -Cr O . ZrO -Ga O . ZrO -SiO -Ga O . ZrO -SiO -Or O 

2 223 2 23 2 2 23 2 223 

-LaF , ZrO -SiO -Ga O -LaF , HfO -Or O . HfO -SiO -Cr O , H 

3 2 2 23 3 223 2 223 

fO -SiO -Cr O -LaF . ZrO ^In O . ZrO -SiO -In O . ZrO -SiO - 

2 223 3 223 2 223 2 2 

In O -LaF . HfO -Ga O , HfO -SiO -Ga O . HfO -SiO -Ga O -L 

23 3 2 23 2 2 23 2 2 23 

aF . HfO -SiO -SiC> Ge-Cr-N. iSXXJI^Si-Ct-N^^mf^^ti)^X^^ 

3 2 2 

o 
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[0055] m(D^fSMl03RXJPm2<D^mMl05(Dm^nthiZs Inm-lOnm-CfcSri: 

[0056] mi(omnwmio2Rx^/'tititm2<omniif^Mio6-dizn^xxfso\,^rfi^-h 

io5imn^i<xhx\\ nmm^Wii-f^i^^^tizx'o. mi^(D=ip^v^rif^:Lt-i!)^x 
[0057] 5t®iMiE® io7tt. $mm io4i)^w^^mvh?>t^(Dyt^i^mAcmMtn 

m7!)nu±4Skrxhmmm^^x^ 3fe®^iixffijEMio7Wfife-c#5o M^wmz. 

tt. Ge-Cr*5j;U^Ge-Mo^O^^K(Z)Ge'g'^. Si-Cr. Si-Mo*3j;U?Si-W 
^<^^^K<^Si'g'^, SnTe^tjnPbTe^OTe'fki^. J^(:^)U«lCTi. Hf, Nb. Ta. Cr 

^ffli-S^i:W*U\ ^^U^lEMlOlommit, 20nm'-50nm-Cfc5ri:/5S 

[0058] KitSlOStt. 3fe¥6*lJ-ri|Bli®104{cM$tv55fe*^:^$*. fi6<J(Ct*ia 

mm^mir^o ^btc, sitaio8«. ^i<D^miiio2;6^ib3fes^MjE«io7 
[0059] stta io8(DiiSfstt^[p]±$-&5 @ mti:thmz/h^\^\tm^m^'^tc\t^^!ii^ 
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^^WiML1tU^^^mL'XX\/\ Mi^^\m. Mg. Ca. Sc. Y. La. Ti. Zr. Hf. 

V. Nb. Ta, Cr. Mo. W. Mn. Fe. Co. Ni. Pd. Pt. Zn. Ga. In. C. Si. Ge. Sn 
. Sb. Bi. Te. Ce. Nd. Sm. Gd. Tb. )dXX:^Dyi)^hm^^fl^'>^J:<thl^<D7t 

7imoi^i^tc\fmmmM^fiitm\ts itt:k.ti. Ai-cr. m-ti. m-ni. 

Au-Cr. Ag-Pd. Ag-Pd-Cu. Ag-Pd-Ti. Ag-Nd. Ag-Nd-Au. Ag 
-Nd-Pd. Ag-In. Ag-In-Sn. Ag-In-Ga. Ag-In-Cu. Ag-Ga. Ag 
-Ga-Cu. Ag-Ga— Sn. Ag-Cu. Ag— Cu-Ni. Ag-Cu-Ca. Ag-Cu- 
Gd. iSXXJ^A&-Zn-Am(D^'^mXh^o rtlb<^*t3|Sf«f5mt>iif^14{C^tl 

^^mi'^t^<Dm^A'^Bf^mi04<Dm.^\^-^f^^XmMU 40nm'-300nm 

[0060] m^Ltc^mmmmmoo\zii\^^x. m^miom. y5.-mmiio^E^mio 

m^\.xx\^\ t.fz. i^^mzjt^zx. mmmio9^m^irmK. m^mmmm 
mx'om. m^i n m--20nm(D^mm^RMmio8(Dmm\mii^xhx\^\ m» 

m 109<Dff ^L<}il5 n m~40/i ml?i!>«5. J:I9^*U (120 ix m~35 n mX 

[0061] ^?-s«iio[i. ^mBmmmoo(Dmm^^m^i^i^^tti>i^. miomm 
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[0062] mM<DMmi(D^nm^mmooit. i^<DBmm%:^'r:b)fmmit7'^^^-(^h 

[0063] i^v^T. mmommKomn^mmmoomT^-r^^m^mi-^o ^mmm 

5ia (xme) . ^m^iEm lOY^fScmir^xn ixm isxxj^Rkim lossr^ 
mt^xmxng)m^mmu ^hi^. s.mio8(Dmm\mmmio9m^ 

-rsxa. *5j:tj5i5^'5-sfeiiom«9'^^-i^sxm*^ife-r5wt{cj:«9, mm^n 

mwj:\^m^.^mi!im^^fiittt(Dmmi'X\^mm{j^^:^\^im}^^mm) 

[0064] mmioio^\Hm^m^^titimi^. miomm^mio2mmi-^x 
Ua^mm-r^o xua}ty^^<y^vy^Kx<omm^ti^o m5\z^^<y^vy^^mm 

mm^^AKmmh^. ^^^^v^^y^^-^vH^m m%9-^vvwmi\-c 
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[0065] m%v?^m^^^-t^n(07^<v^Tym. m^^^m^x. ^•»::^n-m%^ 

;5f;5^<Dv^-f ti-ctiv^o iLUaxmm^ti?>:^<iy^vy^^-VyhtLxti. mem 
. mm. mm. mm. R-v^mmt^hWR^fi^i^mn. % 

wmf-^o m.\m^tsmwm^w^^'t-^W(c\i. y^^^v^^y^M^mn 

[0066] m7L\l.%\(nnWm\02h\JXi7x&) (SiO (mol%);5^bfiK5S^^*r 

80 2 20 

S^-S-, Xaa(;:4oV^T> (ZnS) (SiO) (mol%);i^fc^6.;^/Vi?yv^i5'-y 

80 2 20 

[0067] ^[C, XgbSr^JfeL-C. ||l(^^«(^c^l02<D^ffi{C. ^l<0#ffig 103^1:^11^ 

-Vyht\.x\i. mm. mm. -t^^^im. mm. mm. i&x^mmt^hm 



wo 2006/011285 22 PCT/JP200S/009163 



[0068] ^J;t{^, ^l<^#B®103i:L-CGe-Cr-N;6^e>fig5®^?1^^1-5#'a-> XSblC 
OattrZrO -SiO -Cr O >6>P>fife5Str?^^t-5#-a-^ X@b(c*5V>-C. 

2 2 2 3 

tl^fl];i:fcZrO -SiO -Cr O *>b*!fe6:^/'«5/^'y ViJ^jJ'-yiyh^ffifflU P^^T. 

2 2 2 3 

[0069] -1Mc^%MjX. Bl<^#S®103O^®(C, E^i!:^104^^j^1-5o X 

[0070] -iM.txm^^'^7^^v9^yy^^-¥vy\i. "^wi^Mfrmimi^fi^xo. g 

e, Bi. Te, M. *3±U«Sntr&tf^-^«Sn(^#J-8-S:jg§]{J:^^LT, f^M^So fife 
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(Dm^titm^X. Ge. Bi. MiiXXfSn(Dm&^-^-^{i^^Ji<U TeO^gS^T^^^ 

. i^fc\t±m^ (3) t u it±m^ (4) -e^$n5tt«-^tf iBi^s io4^#5r 

[0071] ^»Jx.(^^ ^(1) ^^:*5V^-C. umnX, x=89> y=0. l-e&tvfi. IBiiSl04Om 
mn.Ge In Bi Te (Jg^%)t^i-ri:;65-ctr5, -ojiia^j5S#^H5J:p(:: 

38.2 0.9 8.5 52.4 

,Ge Sn Ga Bi Te tMir^tlb^Xf^^o ^(DU^iimhtl^X^ 

34.4 3.8 0.9 8.5 52.4 

v^T^^o*^^. ^l^m©Eiiill04«^^«)|^«8i:/j;l9^1-VNO-e, mi^mt^ 

[0072] mmm ioaix m^<D:^^<y^vy^^-^yh^m\^^fc:^^<v'^vy^icxmi^L 

XhX\/\ m^it, ^tl^ilGeTe. M Te , *Dj;l5Bi Te ii^h^^SUmOy^^y^ 

2 3 2 3 

vy^^-'^yh^. 0.mmn(Di^<D::^^<y^mcmHifx. \^m\^<yi'vy^ 

^<'y-^m\^x. ±E^(i)r*^$tbsm^(^*t^^^tp|ai^Sio4«fig$tb 

§J;5(-i"5o fc§V^^i, ^ix^tl/i^GeTe. SnTe. M Te , Bi Te i)^h^^AmM(r> 

2 3 2 3 

^m^X^W fcSVNfi^yt. ■?:tV-eti;65Ge. Bi. Mm:Xnet^^^^7./<y9Ty 
ifd'-^yV(Dmi^^t>^^^^\^XiL<. fe5V^{^, ^tim^JGe. Bi, Te*5j;m 

n Te i)>hJ^^7./<y^T-y!f^~'fvV(Dm.^^i^^. %fd,t^Mf\.ii^Ge. Bi, Te 

2 3 

2 3 

±.(D7^<y^T^if^-'^vV^m'^t>^X*^m'r^^AriidXX^GB^^^ 
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-^i^;5^b^St>OT*7'^<Tt>J:<^ Ge-Te, Sn-Te. Bi-Te. In-Te. Ga 

[0073] m^. xm^MMLx. Bmm io4<Dmm\z. m2(D^mmio5^mmt^o x 
[0074] m^. iMe%:mmvx. m2(D^mm losomm^^. f^2(Dmni$^m loe^^j^ 
[0075] m^. xm^MMLx. m2(Dmnwmio6(Dmm^. 3t®MES io7^^m 

. Si-Cr. Si-Mo*3<tt5Si-W^(D#Slf(DSi-^^. SnTeS.t;«PbTe^(DTe^b 

i^. /jibU^tCTi. Hf. Nb. Ta, Or. Moi3i.Xm^(D'i^^s\^(D^m. ^^mRW 

mmm^mn^ti^mi!)^hm^^-^^yh^mmvxmmi-^:itmt.L\\ 
7./<y^vy^n^:i!f^^mn.^xmmvxx<. Ai:ff::^^m^^xmmLxi\ \ 

[0076] XUs^mMLX. ^MMjE® 107<^^BIC, KM® 108SrfigJ^t-5o X 

Srfflv^T. Ar;(fy^#ffl^f -eHiil-So VjS^jJ'-^f yhtLT. AU Ai-g-^ 

. Au. Au^^. Ag, Ag-^ife. Cu. t.tc\tCu^^7i>hf^^h<D^m^^XX\^\ Mx. 
it. R^mi08tLXAs-Pd-Cu^^:^^<bfl^m^mmir^}^im. Ag-Pd- 



wo 2006/011285 25 PCT/JP200S/009163 

[0077] ±m<DXo tc. xma~g{4, V ^•rtih:^^<y^}}y^xn-^h^o utt^^x. laa 

[0078] SltSl08«^Lfc:^. ^l<O^m®102/i^^Sl=Hl08*-C)li?^:mSUc 

[0079] m^i^^iLmmivrcmt. '^m^)^^y:^xm\\:j^u^%M'rh. M^bx 
m^js±.\z.^m.xm^it^^^iMxh^o ^mtiiWimo^t>^iLn.<Dm\z.% 

*p*X@^l«|lifet-5wtlcii9.IIMO?l^SlOtt^|Eiilif*:iOO^Srmt-5C 

[0080] mm<oiim2) 

^^m(r>%m<Dim2b\.x. \^—f%^m\>^xmm.(Dumix.xm^^%m- 

[0081] m2\z.^'r'^mum^moo\t. WR2QQ(D-'is(D^m\z.Kkim207i)m^^ 

ffilC^2O|^ffiS205W|^$iX. m2O|fffi^205(D^ffi{;:Eli:S204>i5fl^fig$ 
il. E^«204<D^ffi{C^lCD#M203;i5?|^^$iX, ^l<D#®l203O^ffi{C 

^i(Dmm^m202tmmi\^. ■^h\nti^<-m2o\fimmfitzm^^^^^o ^ 

25GB^l:OBlu-ray DisctLT^ffiTftSo ;iO«fi£<DW#Eili«i 
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[0082] E^S204(i. mmcomm {ji^sttsE^ io4tmm(ommmir:6o t.it. ib 

*fcf*±E* (4) T?«$tt5$tM-efcSri:dS^eF*U ±|E^ (3) i^ftit^ (4) T?^ 
[0083] :i<DiE{^cfi, Kri&(Di5(iBlu-ray Disci;L-C^ffl$tl#5o Lfc;6SoT, ^ii<D 

[0084] ISll:®204Oii[l?W:. 5nm~15nm<D$Siaf*J{Cfe5::i:dS0*L<. J:«90*Uf* 
8nm~12nmO$SHl^l;:^5'5o E^®204(DJil|j?;5S^f #'5^*5J;t;^l?1-t*5 

[0085] 2fe{CiBit«jJ;l^<Dil^{CoVN-cm§gi-5o S«208«. R^K:|^-C. ^MJ.o^® 
V^r.ff$jiS^l. 1mm, E^120mmCOS^208;5W*t<fflV^^tl^o S^208(O 

VK®<D^M{tx 10mn~30mn-CfcSii:/5W*bV\ ^/c, Blu-ray Disc-Cft. 

32/zm-efcSo Blu-ray Disc<D#^, ia^i:tti//W— :^®(Z)^(c:*3V^Tllife$tl5 
o fiP*>. Blu-ray DisclC^SV^Ttt, ^/V~^E®:;^^d5^ffl$ix5o 
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[0086] Em207ti. mm(Dmmu^m?>RMmio8tmm<Dmmmir^o si+S2 

[0087] m(Dmm^m202Rx:^m2(Di^mwm206\t. mmoj^muzidi-f^bmomn 
mio2idxx^m2<Dmmmio6m^i-?>umtmmmn. mh. m^m. 

Pen.. 'pfii<}ihmim^t£:iti)mi^\j<\ 
[0088] mi<Dm%w-m202mi^2(Dmn^m20Q^mi^irm.\mh\.x\'i. m^\t. 

Al O . CeO ^ Cr O . Ga O , HfO . In O . La O . MgO. SiO . SnO > Ta O 

23 22323 22323 2 22 

. TiO , Y O , ZnO^SiO^ZrO ^;5W*b<ffiV^fetl5o mmSt. «?iJx.rtZnS^ 

5 2 2 3 2 

TfeiJ. ±vyim\t. ^J;t(^ZnSe^T?fc5o mmtlX. m^\t. AIN. BN. Ge 
-N. Si N #;65^*UfflVN^,tlSo *'fklbi:Lr{4, m^\t. CeF . DyF , ErF . 

3 4 3 3 3 

GdF . HoF . LaF . NdF . YF . *5cktmF ^^mi^^ltii^^^^o U'^^hX. 

3 3 3 3 3 3 

ZnS-SiO . ZnS-SiO -LaF . ZrO -SiO . ZrO -Cr O . ZrO 

2 2322223 

-SiO -Cr O , ZrO -Ga O , ZrO -SiO -Ga O , ZrO -SiO -Or O - 

2 223 2 23 2 2 23 2 223 

LaF ^ ZrO -SiO -Ga O -LaF , SnO -Ga O . SnO -In O . SnO -Si 

3 2 2 23 3 2 23 223 2 

C, SnO -Si N , SnO -Ga O -SiC, SnO -Ga O -Si N , CeO -Al O 

234 2 23 2 2334 223 

-SiO , ZrO -LaF . HfO -SiO . HfO -Cr O . HfO -SiO -Cr O . Hf 

2 2 3 2 2 223 2 223 

O -SiO -SiC^ ZrO -Cr O -LaF , ZrO -Ga O -LaF . ZrO -In O , Z 

2 2 223 3 223 3 223 

rO —SiO —In O , ZrO -SiO -In O -LaF ^ ZrO -In O —LaF , HfO 

2 223 2 223 3 223 3 2 

-Ga O . HfO -SiO -Ga O . HfO -SiO -Cr O -LaF , HfO -SiO - 

23 2 223 2 223 3 2 2 

Ga O -LaF . HfO -Cr O -LaF . HfO -Ga O -LaF , HfO -In O . H 

23 3 223 3 2 23 3 223 

fO -SiO -In O , HfO -SiO -In O -LaF , joiOTfO -In O -LaF 

2 223 2 223 3 223 3 

[0089] zJ(ih<oUP(Ooh. ZnS-siO tt^^H®-c. fie^tt;65<s<, m^^Wmm:^ 
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Mnx\^^^:iti^h. 0tL<m^hfl^o ZnS-SiO (ZnS) (SiO ) (mol%) 

2 80 2 20 

iSr^fife"f5^*U^M3N-fi^ ZrO -SiO -Cr O -LaF . ZrO -SiO -Ga O 

2 223 3 2 223 

-LaF . ZrO -SiO -In O -LaF > HfO -SiO -Cr O -LaF , HfO -Si 

3 2 223 3 2 223 3 2 

O -Ga O -LaF . HfO -SiO -In O -LaF , ZrO -SiO -Or O . ZrO 

223 3 2 223 3 2 223 2 

-SiO -Ga O . ZrO -SiO -In O ^ HfO -SiO -Or O . HfO -SiO -G 

2 23 2 223 2 223 2 2 

a O , HfO -SiO -In O , JsiTj^SnO -Ga O -SiC-C*)5o :iflh(Dmti. 

23 2 223 223 

2 3 

[0090] Riiim207i>^Agtfc}iAe^^^t^m^im. Ag S/5S^C?i:v if2<^^ 

2 

«^*:S2O6ftssr^*jfevN*t)js|.-e?i0fifei-5;ii:w*u\ m2(Dmmi^m206\zm 
^m^t^mmm'r^m^\z}t.Rm207tm2(Dmn.m2oet(Dmim 

[0091] ^ltdXXfm2mMi^m202iSXXf206<Dmmit, X =405nm-Cfe5i#(0^*b 

fi#iPD»SrfR]±$i^SfcfetC. ^;i«15%^RcJi.oRa^5%^lr^J£i-S«t5t-^l 
(^fimS202^f0'll2O^S^S206<D^|^;gndSr7hy^;5^fefcS-:5<tf-i[lC 

5-Cfc5^m#:W*4^mi*3ctU^m2(^m^*:S202^U?206it-S^-^.mi<Df| 
fl;{*^a2O2OJ?$«:0*L<(*lOnm~lOOnm-efc«3^ J;«?^f*L<{i30nm~70n 
m-CfcSo *fc. ^2<Df|fl;fl£S206(D)|C$«, ^yF*L<(t3nm~50nm-Cfcl9. J;«3$f 
1^ L< f*5nm~40nm-eS)5o 
[0092] ^l(D#ffi®203:}oJ;t;^2OMS205^#|^i-2)(^{::jgLfcM3|S|-fi. ^(C^ 
i£<^?I^Bl(Oi«#:<^^lo#Bai03*3j:U«^2(D#ffiSl05lcMagL-CUiMLyh 
tmxhiio f^ff^^^iZ. lnm~10nm-efc5rtdW*L<. 2nin~7nm-efc5 
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fc«M2(D#ffl® 205(its:it^<e<-ct>J;v \ 

[0093] m^. ;^7/^-s20l{cov^TlftBJ1-5e ^nBmmi^<ofm!^st^±^<-r^:^ 
[0094] :^^<-m2om. mm208mm. RS$^-efc<9. mm-r^. K^mm(o^^m^m>L 

<{i^>'-ht?fcSo ^^<—M201(Dm^it. 50nm^l20nmVh^:Ltf)m-^V<. 8 
Oi[im~110Mm-efc5ri:d5cl;«?^(f*U\ ;<7/^-S201ii, '0«Jx.«> R^S^I^o^/- 

-m2oim^m<Dm^xh^x-hx\^i;)K mm^mx.it. iy-vom^+m^m 
(Dm^+^mm(Dm^. ^fcn^i^mmimmm<Dm-m(Dm^):i!)^50ura^i2o 

it. i^—f^209Amnmuir^fc»b. ^^mKnm^^mi^ismmmmf)^ 

[0095] j^v mm(Dmm2(D^mmmmmoo^m&'r^:}fm^^m't^o i^nm^ 
li^^caooii, ^m^iif^^'r^fci^(D^f^w-tf£^m'R208i)^u—^^Am\t\tR 
M<DmiimMir^fci^. ^mmmmmootitmic. &m208Ks.^m207t>hm 

mm208^^mmw.immu mm208(Dm^m7!)mm^iitzmm\^. si*®2o 
7^mmi-^iimj:m).f^2(Dmm{^m206^mmir^xmumi).f^2(D^ 
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®^205Srfife]^1--5Xm(xmi). iB^S204<Srfigi^1-5Xm(X@k). HKDlfffi 

m203^^mir^xmum . ^i<^^fl;M202Sr^i^-rsx@(x@m) m 

[0096] mmi^. mmo8<Dm^miim^^hitmi^. ]^m207^^mtixmi^% 

[0097] m^. nm^MmLx. R^m207(DmmK. m2(Dmmi^m206^^fm-?)o x 

[0098] xm^mmLx. m2<Dmmm206<Dmm\z. m2(D^mm205mm 
i-5o xm\t. mm<D=!^mi(Dxmhtmm^Lxmm^fi^o 

[0099] X^k^^iifeLT. ^2<D#fflS205O^BtC, |Bi!:®204^figj^-r5o X 

@ktt. ll^fe(^?l^Sll(ox@ci:l^il^cL-c^^l$^^5o mx.\t, ^(d (c*3v^-c, m 

d5ln-C, x=96, y=0. 3XhtHt. |BiiiS204|C-^*tl5Ge-Bi-Te-In^^3|S|- 

omfifett.Ge Bi Te In (m^%) trnt^itt^x^^o ^om^tm^Mx 

45.3 2.6 51.0 1.1 

. M;55ln-C. x=96. y=0. 3, z=0. I-Cfotvfi. |E^^S204(;i-^mSGe-Sn- 
Bi-Te-In^$*W. Ge Sn Bi Te In (M^%) tmi-^tH^X^^o ^ 

40.8 4.5 2.6 51.0 1.1 

[0100] m^. xm^mmLx. mf^m204<DmmK. mi(D^mm203^^mir^o xu 

m. mm(Dmmi<Dxmhtmm\^\^xmm^fv5o 
[0101] xmrn^mmLx. mo^mm203(Dmmi^. miommwm202t:f^m 

i-5o xnm\t. mmommKDxnatmm^vxmm^M^ 

[0102] ±E©i5 (J:. X@h~m(* . V ^'ftli>7.^<y^Vy^xnxh^o Utii^^X. XU 

^iiLTJ: V \ fcsv , xgh^mii^tL^taiScUc^/NV^y y^mw^m v 

[0103] ;«?/^-®20i;gr?^fig-t-5xm<S:UiM1-So ^l<^)fl«flcS202Sr^J^Lfc^ 



wo 2006/011285 31 PCT/JP200Sy009163 

ma^hmm-ro "ttit^h. m<Dmmm202(omm\c. m^^w^mimmmm 

[0104] ^y^-mj^^iLmmj\.tzWi. ^^mi^jt^cx^mitTutrmm-r^o ^mt 

iMu. %M(o^Mitmm^vxMm^fiho ^o^^t-, xmh~m. -^j^^-mw^ 

[0105] (^ii6o?^li3) 

[0106] m^\^m-r'^mmmmoon.. ^315. if2(^{f #®3i6. tt'P^®308, 01 
. m2(Dit#S3i6«. stR3i5o-:fy<D^s(cm2oKi«r^3i4. %z(n>mn.w 

S313. 03O|?.ffiS312. ^20fB^S311. ^2(^#ffl®310, ||40^«#:a 
309/55c:(75|li[CgBg$tlT?fe?)o ^ P^S308{t. ^4O^m^a309O^ffi{C?i^^^ 
$tl5o ^10it«Ji317i^. iOif>r^e308O^ffit^. B3Oil«#:«307. ^1 
OS*f^306. m2<DmWfmZQb, ^l<^|Hli:S304, ^l(D#ffia303:}oJ;tJ«^ 
l<^fl«#:a302;i5-©)(g{ciBe$tvT/ci;5o vl<^?^^^^:*5V^r'^J. U-if3te318tt 
. ;(;^^-®3010{|J;&^ibAlt$tl.So ^2(^1f «®316^C*^V^T«. ^S31 
7^ML/cU— «318T'tt«^IEi^S^i-5o ^f^lE^I«^^^300{^:*5V^X^t, 
2oo|E^S{;:^tLmit^^lBiS:-e#5o Lfc>JSo-C. ;i(D«^tcJ:tL«. ±EII 



wo 2006/011285 32 PCT/JP2005/009163 

[0107] 2ooiElis^cov^-cl&PJi-5o m2<Dmmmim. mm<Dj^m2\cioi'f 
[0108] m(Dfif^304it. mM(Dmm2izmmmm204tmm<Dmm^u 

V >-CJ^^$nSo HK^E^S 304Ol|[$}t ^20fEgk« 3ll(D^^^J:l3 

mm.f^i(D^f^m3047!^w^m-vh^t%(Dm(Dmmm3i7(o^mMm^Tc 
(%) . fsi<Dmmm304i)m^mmvh^k^(Dmi(oi^nm3i7(D^mMm^Ta 

{%)tLtit^. 45%^{Ta+Tc)/2tfj:^^t^m'tU\ ^O^v^r^mi^^^^ 

[0109] mz.w.mm&^i^^mz.'o\,^mmir^^ ^aisf*. mm<oj^Wt2(Dmi208 

o 

[0110] si^a3i4«. mm(Dj^mm)3if^Rkimio8tmm(Dti(Dxh^^ utt^ox. 

[0111] m5(Dmni^m3i3isxxj^f^4(Dmni^m309\t. mm(Dj^m2Kidn^m2(Dm 
mi^m206i3xxff^i(Dmmi^m202tmm(Dm^m\^xm)^ir^:ibi)^x^^o 
m2<D^nm3i6Kmm^fitcm'^it.m<Dmmm3i7^mmLxm20Rkim2 

^*:®309Ol|[$^^, 0*L<»*2Onin~lOOnm-Cfc«J> J;t)^*U<}t30nm~70nm 

-efo^o -^fc. ^5(Dmmi!^m313(Dm^\~t^ 0*L<{43nm~4OnmT-fo<9. J;?)^f* 
L< ft 5nm~30nm-Cfc5o 
[0112] ^2(D#®S310i3J:TJ^i^3<Z)#ffia312«. »©?i^^l{c:*3{t5||l<^#®e 

l03*5j:t;B20jfMl05^:l^^oij©-Cfe5o Lfct^^X. ^2i3j;Uf 



wo 2006/011285 33 PCT/JP2005/009163 



[0113] >f'^«308tt. ^-1f3fe3l8(D, ^K^lf #«317(C*D{t5ji,'^^®t^2(^^til 

m3i6Kisnmj^iiLnt^-[-^Kmxmmmir:&o 'pmm308im. ^'■mi^ 
*£:i^T> mi<D\mm3i7m<Dm\Hm^m^^fvxx\^\ ^mmsosit. ^i^mm 

nm3iQizmmir^i:^. mmn^-rmn x (DmmLxmmxh^z.tt)mt.L 

mj^mmu±xhr). iv)mi(Dmmm304i:m2(Dmmm3iik(Dm<D9mi!)K *f 
mi^y^<Dmyt^m^mm\^tfj:^. iii^:^y<-m3oi(Dm^t^t>^x. mm-r^ 
M<^yy^i)m^x^^WRm^j^mfHtfj:^i.^ \zmisiir^^ti!)mia.\ \ uzm^ 

mi^ft^cxmmmmmm. mmLxmmLxj;:\\ titK.it. ■t'Kssosit. mm 
i^m309mm-t:5Mt. m[f^m^^-t^mt7!)^hi$.^2mmm^\.xhi:\^\ 
[0114] m3<Dmmi^m307it. mo^mm3i7<Dytmmm^Mi^mmmir^o ut 
dSoT. ^3(Dmnw-m307<Dm\i;.. mmx\ n\^msxm^^-t^z.bi)mt\.\^ 

o ^<DX.O^U^tVX. m:^it. TiO ^S^ffiV^5;li/5S-e#?>o fe<5V^I4, TiO ^Sr90mo 

2 2 

*5?^^$^X^<, m3<Dmm^M307<Dmmm0nm^40nmXh^:Lti!)^Bt.L\ \ 
[0115] ^l(^HMS306fi. ||l<^fE^a304(Z)»}i^;5^{e:«$-f 2.^tg^*-r?)„ 

t.it. ±ieoj:5tc, ^i<^if ^®3l7{*iiv^3t5lM^*•r'5i^^>^-5Sfc§fc^^), 

lOSI^S306l^:^o^t53teK^^5l^*/^$v^;li:^5M*U^o «toT> S2(DSIt®3i4i: 



wo 2006/011285 34 PCT/JP2005/009163 



[01 16] m<^mn.i^m302:!t6i:x^m2<DmmwM305\t. 3fe^;gnd^ML-c. miom 

«®317(©Rc. Ra. Tc*5j;m'a;Sr|lii-f S^UgSr^-fSo m:k.\is 45%^ (Ta+ 
Tc)/2. 5%^Rc.Ra^l%mSL-t^X^i^. i^lOflm^*:®302S.t;i^2Of| 

So f!)XL(i. 8~2. 5T'fcSfimTO-C'mifeJ:T^^2«m®30 

2SU5305>S^fifei-5#^.miO^m{*:a302(Dj?$ii^*L<«10nm~80nm 
t?fcl5, i»)$f*L<}120nm'-'60nm-efc5o ll2<D^m(*:l305©lf ^ 
*L<{*3nm~40nm-efct)^ J;«?0*L<(*5nm~3Onin-^fc5o ^^XfjOflttflsS 
^?l^^Ki-SM3N-«. ^]!ife(^?1^^2tc*5{t5^243j;T^mi<?5^S^S206jej;t;20 

2tmmx-h^xx\^\ iRU ^i(^s:i=fii306ds±i&oj;5icAg*fcfiAg-g-^-e?i^ 

m2(Df|«flcg302fc'J;t/305}t/>J^t<i:1>^jk<fe^Sr^tfri:W*U\i;i*3J;t; 
^2(D^tt#:S3024oJ;U?305WJ|Sfi:L-C, ZrO -SiO -Cr O -LaF . ZrO 

2 2 2 3 3 2 

-SiO -Ga O -LaF . HfO -SiO -Cr O -LaF . HfO -SiO -Ga O - 

223 3 2 223 3 2 223 

LaF , ZrO -SiO -Cr O . ZrO -SiO -Ga O , HfO -SiO -Or O . HfO 

3 2 223 2 2 23 2 223 

-SiO -Ga O , ZrO -Or O . ZrO -Ga O , HfO -Cr O , HfO -Ga O 

2 2 23 2 23 2 23 2 23 2 23 

s SnO -Ga O -SiC, SnO -Ga O . Ga O -SiC. *5it/SnO -SiCSr^lf 

223 22323 2 

?>:Lti)^x^^o mi(Dmn.i^m302n. zns-sio ^m^xm^^i^xxw 

2 

[0117] ^io#ffiS303}i. mmommii^^nmmmiostm^ohoxh^o ltc 
^>iv^o mmLitj^mi^is^^x. m2(Dmmi^m305mi(Df&^304i:(Dm 

[0118] ;!&/^-®30l}i. *»?l^fi82(D;(;/^-l20ltll#o«8tBSr*L. mm(Dm 



wo 2006/01128S 35 PCT/JP2005/009163 



^S25A^m-C&5#-^^ ^^<'-m301<Dm^n75(imXhoXX\/\ fc5V>|*, "f ^ 
®308OW$;J535Mm'Cfc5»'^. :ltjy'<-M301(Dm^\t65 nmXhoXX\/\ 
[0119] iJ>l±{c*5V^-C. fEi!:S^Sr#1-Slt^l^2o^-r5«^Off^E^^ii*:^tJi0JL 

M^I^5|s^*y^:«:Ge-Sn-Bi-Te-M^*^s|sfSr^^ffEI|!lSSr#-rs^t#Si:L. 
-o?|r priJfr6<J=l=i^<b^^C5±fB#S<^Ge - Bi- Te - M^mtfcttGe - 

±m'r?>mmBmmi^im. m^ommoho^^h^o v^TtvoJf^B{c^3v^TtJ. 
■^m&:}mm\:^±c^mmm^±B^ ( d t)U «^ (2) . ^fcfi^^ (3) t>u< «^ (4 

[0120] ggv mm(Dmm3(Dmmmmmmoo^m7^'r^:ijm^^m'r^o ^nrnm 
mmooti. xwi^tfj:zmm3i5±\z.^ m2<D^mm3i6, fpmmsos. miom 

^S3i7. isj;:xj^:^^<~m3oi^m\mmvxm^'r^o 
[0121] pL<(t. m\Hm(.^^i^-y'm'7ym)tm}^^fifcmm3i5^^mmm\mm 

@n) . m5<D^«^^i:«3l3S^J^l^-t-5xa (xigo) . m3<D^mm3i2%:^mi-?> 



wo 2006/011285 36 PCT/JP2005/009163 



X=S(XSp)> m2(7)f5^;i311trfife!^-t-<5XS(X=gq). m2(D#B®310^jE^jg| 

(Dmmm304^^mir^xmxnvf) . isxxff^i(D^mm303%:^mir:s>xm 
xm).Rxfmiommi^m302mmi-^xmxny)^m^mmu m 
i<DmMi^m302(Dmmic:ti^<-m3oi%:j^mi-?>xu^mM'r^:iticx'o.mi^ 

[0122] mmz. mm3i5(D$^\Hmf>m^^fitim\c. fS2(Dmim3i4^^mt^xn 
n^mmi-?)o xun\t^ mm(Dj^mi(Dxmgtmm\^\.xmm^ti^o m^. xno 
^rHifeb-c. m2(Ds.i^m3i4(DmmK. M5<D^«M3i3^figj^i-5o xuon 
. mm(Dmmi(Dxuatmmi^i'XMm^ti?>o xnp^Mm\.x. mscom 
mi!^m3i3<DmmK. 0301^^3125:^1^^-50 xnptt. mm(DMmi(Dxu 
htmrn^Lxmrn^ti^o m^. xnqt:mmvxs 03o#ffi®3i2©^B{c, 0 
2<^iB#S3ii^^tfej^-rso xnq\t. mm(Dj^w^2<Dxmmh. imoim^D 
x%c)bmm^\jx%m^fi^o xnx^%m\jx. ^2(omm3\i<D^m 
B2o#M3io^figjiiii-5« xigrtt. m^oms^Koxuhbnm^'Lxmm 
$*i.5o xasSrHiiLT. n2<Dwmm3io(D^m^. mA(omnW'm309^ 
im^-t^o xasf*. %m(Djmi<oxu2.hmm:.vxmm^f\^o 

[0123] Xan-'s{J:j;0||2(Dff #l316^?|^^LfcS^315^, y^^<y^V>^mm>^m 

mu ^mmsos^mm-r^o ^mm308\t^(D^mxm^^ri^o *t ^ 

mmm^. mi^mmit^^mmK^M^'^^o "^(D^mxm^m^m^i-xmm^m 

Kmmmfm^(Dmhmi)mi^mm^mmsn^m^^^x.^^ir-<mf^m^ 
^iri>'pmm 308it)mm^fi?>o mmi5imm^fiitm^mt^rm308\z^m 



wo 2006/011285 37 PCT/JP2005/009163 

^jfiitm\Hm<Dmmt. m^-^hoxh^^^^u m^x^^xhxw mmi^n^^^x, 

[0124] ^mm308trt^MfSthtimi3i5^nx^;^^<y^v>:!^mm\mmLx. ^mmso 
[0125] xmm. 'pmm308(Dm^mmi-^m\^. m<Dmmi^m307mm'r^xn 

2 

2 

2 

{zit.y<^V7s^±m<DW.mnM^m^X::^^<y^Vy^iri:ithX^^o 
[0126] HkKs JMu%:mmVX. ^3O^m^*:®307<^^ffi{cmiOKWS306Srfig|^t- 

-^yY^^\^^X.m:^^m%^X7.^<y^Ty!f^nmir^o 

[0127] m^. -iMv^'mmx.x^ ^i<Du.^m30Q(D^m\zM2(Dmn^m305^)mrr 
So xmvii. Mm(Dim\<DiL%sitmm^\.xmm^)x^o Wi^. xm^^mm^ 
X. m(omw^m30b<D^m\^^i(o^mm30A^^m'^o x@w«. mmo 
m^2(DiLmitmm^vx%m^fi^o iMx&%mvx, mi(owm30A 
(D^m\^mi(D^mm303^jmrr^o xmx«. mM(Dmmi<oiM\itnm^\^ 

302^^j^i-5p ■iMy\'x. mm(Dimi<DTMeibmWi^\^x%m^Mo ^o^lo 

[0128] ^i<DmmM3\7i^x^mjk.wmi^^:^^<y^Tyirmm'^hm)m^^ ^fin^ 



wo 2006/011285 38 PCT/JP2005/009163 



[0129] :ijy<'-mj^^xmmTLtimi. '^^mi^it^zx. maoit ^saiej^u^mic^ 

(c, mKD^mmBnK-oi^^xmmvxxw fc5v>}*. :t}^^-m3oi^mm-rm 
^,L<\mK.mi(Dmmm3i7ioi:xfm<Dmnm3m^<>\^^x^mitTM^m 

m^xmmikmmu '^''m\^f^>cx^mitxm^mm'r^:it\a:<o. %m<o^ 

[0130] (^iSOfl^S4) 

:^mm(Dmm(Dmm4tLx. mM.^^^^/>^-^m\iL'X^m(DBmiixxj^n 

[0131] tf #E0»4OO{i, M401(D^ffilC, T§Rm^402. mmm403idXXf±U 

mm404f)^^<Dm\^B^^fix\^^^o c:<z)^K^^c*3^^-c. iEii:S403«. m^fitj^i 

ra-eprjli6<J+i^>fl:^^C#5eT-fc«9. ±IB^(l)t)L<^i(2). *fc«±E^(3)t> 
L< n (4) -C^$tl^#3|Sf ^tPo 
[0132] M401tLT. SimWi:t*<D^mi^Mm. *yS:{47Ky*-jJ<^-b 

SiO mmi^XX^AL O S*R^.et*cDi^iStttS«^Mt?t5o T§P«®402io 

2 2 3 

^04f*, mx.it. Au, Ag, Pt, Ai, Ti, wioXXM:Ttj:hmz:-i^h(Dm^^<DJ;:^ 

[0133] (^ifeO?l^«g5) 



wo 2006/011285 39 PCT/JP200S/009163 



\mmLfz. ^ms.mmmoo. 200. aoo-cfcs, tit. u—^^52\i. igi~3(c 
^Lfc. v-if7tiii. 209. smzm^^-r^o 

[0134] mmm^m^^x^^mmmiz^mir^. 

[0135] (^»Jl) 

«^JlTii. DVD-RAMf±1tCOtt#lS«^l^^MUr^l|^^tTofCo ^-i^ 

^mhito tits Jt|{50fc*tCM(IP*), M Te )Sr*U£VNMiN'd>bfife5f5«Hei04 

2 3 

[0136] ^mfsmmmoo(Dmm:^miZ'o\^xti.m-t:s>o mnoiti^x. 

[0137] S4Rl01O^rtm;65?^^$tlfc^-*t2:^i^l<^)»imfls®102i:LT(ZnS)^ (SiO, 

80 2 

20 

O^®gl03^Lr (ZrO ) (SiO ) (Cr O ) {mol%)ii^hf^^M^5nm<Dm^ 

2 25 2 25 2 3 50 

[0138] ^mMl04%:7nm<Dm^i:fJ:^X^iz:^^<y^]}y^\ZX\)mm\^tio lE^H 

041^. (GeTe) [(MTe) (Bi Te ) ] imol%)Xm^i^l?>mi)^hmn^ 

89 2 3 0. 1 2 3 0. 9 11 

l-fiK<5g»J^$^1^ Ge. Bi, Te^XXfUOn^^mWLtcGe-Bi-Te 



wo 2006/011285 40 PCT/JP200S/009163 



UtmOyt^m^tK (.GeTe) [(M Te ) (Bi Te ) ] ^^hMm^fl^Tcmm 

89 2 3 0. 1 2 3 0. 9 11 

mmh.Ge Bi Te M (JI^%))m-Sfct-^^^S^^(^ctO^JifLfCo 

38.2 8.S S2.4 0.9 

m<Djtmm^7!)K^(ceTe) [(MTe) (Bi Te ) ] t^hnm^fi^mmjt 

89 2 3 0. 1 2 3 0. 9 11 

. sn\z^\^xitmm^±o. 2%^^t^j:^irc*).^5im(Dm^^mm\.xmmm 

•tt^^lSe^ICPdCP: Inductively Coupled Plasma, 1^^^'^yy^'^)^tft^ 
[0139] ^tC,fSig:®104±(J:,^2(?5#fflgl05iLX(ZrO ) (SiO ) (Cr O ) (mo 

2 25 2 25 2 3 SO 

1%) i!)^(b^^mt:5nm(Dmtti:^Xo \mm^. ^20ilSflca lOetLX (ZnS) 

80 

(SiO ) (mol%) ;5>^^5SSr35mnO;?$t5fc5J;5 (JlJi^fifeU ^feS^lRMiEa 107 

2 20 
2 

Ag- Pd- Cu^>(b^^m^80nm(Dm^t^£^X^ izMM^fCo 

[0140] ^m^M\Jtt^(o:^^<y^Ty-^^w^^m'r^o mi(Dmnw-mio2ioxxfm 

2(0fim#:®106(t,ilMl00mm-Cl|£$6mmO(ZnS) (SiO) (mol%);6^b^ 

80 2 20 

§;^/NVt5'yv^iJ'-yyh^fflv>, Ar;^f;^{j:3%oo ;^f;x|riS-^b^;0o. l3Pa<D 

2 

w^m%x\ m^nM^m\'^xAQQrN(Dmt}x:7.^<y'^^)>v\.xw^^\jto 

#®Sl03:ioJ;t/^2(^^®ai05fi, iH^lOOmm-Ciy^emmtD (ZrO ) (SiO 

2 25 

) (CrO) (mol%)^^b^^5;^/Vi?yv^5^^5'-y5/^^ffiV^,ffi;^0. 13Pa(Z)Ar 

2 25 2 3 50 

:ff:^Wmnx\ MmmW^^m\^X500W(Dmt}X::^<y^Vy'!^L.xmmLfCo IB 



wo 2006/011285 41 PCT/JP2005/009163 

^Jil04(:i. ESl00mm-CJ9$6mm(7>, Ge.Te. Bii3XXnA^tf:^^<^y^Vy 
^^—>^yh^M\/\J£t}0. 13Pa(DAr:tf:^W^m%X\ tt^fEfl^^ffiV^T100W(D 

mmikmM^m^^x3oow(Dmt)x^^<yi'V'y^Lx^m.tco sitsiosfi. u 

t)0. 4Pa(DAr;«f^#ia^T\ W.^mM^^\'^X200W(Dmt}X::^y<y^])>VLX 
^mJto W^W^mQO-A<OWmiOA\t. Ce. Bi. Te^t^^-^yh^m.m\^ 

[0141] !^^l.(DX^\Z.\JXmm01(D±.K^l(Omn.^mi02. ^KDlfSSlOS. |Si!:l 
104. m2(75^ffiJil05. ^2«m#:®106. ^g5MESl0743j:TOItJilO 

M*Uc^^ill6!>fb14W<0±(c:, i?'5-S«iloi:L'CE^l20mm. 

[0142] ^5-««110'S:|£«?-a*t>-&fcm. ?0»>fbX@tr^ifeUc:o ^0^«>fbXg{^:*3V^T 
jS;B:810nm(D¥^^{*:w— !f;^^o-C. if «fEllilil*:i00Of5liai04Sr. ^1^ 
%22--Q0xnra(DWm(Dm^n^)Hxmt^m\Z.^K^X^^^it^'ttLo 

^*:iOOOf^jii;6S^TLfco ■f^MUc^S^^«V^•r^^'^>, ^ffila5Stt^^SRcj|t,i6o/o^ r 
aj^2%-e&ofco 
[0143] ^^^c,|Eii:ff^M;^j5fe^^:ov^•cl;iMf$o 

i^-if3felll'Sr^-r5¥^ft:V'-1f^€;tfc5t^---5/Ki:> 



wo 2006/011285 42 PCT/JP2005/009163 



m^nofco ^mmummoo^mm^'^^m^mt. 9oooiiife/:9-;6^^>iiooo 

[0144] mfm^nmit. i^ym (.m^<D^^<Dmm^—i^i)K m^t^^fcm^b^^xyt'tt 
•rtixm^^fix\,^^^mnmmmirzmm)m^m{mmM<Df^^imm^ 

[0145] ^-f . 'Jym^m^-r^^^^^^^tc^ (Pp) ^Xrl^<4Ty^ 

-</vt<Dmx^<u-^mhm^hi^mBmmmmzmxmki\.x.-^-'!^Mo. 

42 nm (3T) ~ 1 . 96 m ( 14T) O^V-^J^i^ff "^Sr >^IHI|!:I^<J;«9) lEliS 10 

[0146] IB®:^. ^-fJ^-Cy^-^Vvri-y^-f-^m^^X. miQm(Di;^ymiiXmm 

/^•!7-0±ISi[*5J:U5TISi[<^¥*llfl^S:Pb^^t9:3£Lfco -^rUT, /^T;VN'!7-^SrP 
i:t(Dl:'-jJ'/-?!7-01. 3f&O^NV-SrPp(c|9:;£L:rco PpirPbtt. 16f&ji*5iU?5 
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utim^s 4o(^iE^^#(c-c. RptPh^wtMLfz)o ^om^^mi\c^-ro 

i!)mhfitio i^:^TJ>^(Du—^y<\7-±mm^nm-tiit. lemmxh. pp^som 
[0147] ikK. ^i*M5£;^^fe^^ov^-cl^i0^■t-So ±m(DPptPht<Dmx^<u-^muj: 

^tHz-o\,^xmMUto 

[0148] ^{cm«<4M(cov ^xnmir^o im&wmn. BmLtcm^tmu^wr 
Kmi!>^fixmmfi^i)^i^o7!)\ *fc. mu^wrimii^titcmmm^t^-^m 

/c^. ©•pwLfco mmLfc^. mmLx^\^^fciB'^^nM^xz^y^ma(%)^m 

o Aja=Oa-j)(%). Ajo=0o-j)(%)i:-r5i:. Aja*5j;U? Ajo/55;k:^V^(5^Mt 
H^^ftigV ^i:V N;i^o iei^i!^#tt ( A ja) \tmmXBm\.tzit^\Z^\^ ^XiSi<^J:^ 

m\^iM. m^^wm^jo) nMmmxmmLitm-wiz-c>\,^x{S;<tj:mmzh 
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[0149] 3mm(D^mw.mmw-t)tw\<D^mBmmm^-^^^x. lemm^mmi: 

[0150] ^cfJ. S. C. A(DMmt'tfl^i\?lk<^t^'OXh^o 

S 30dBJJA± 
A 25dB£J[.±30dB7|c?i 
B 20dBi!Jil±25dB7)cffi 
C 20dB*^ 
[0151] AjajSitJ^Ajo: 

S 2%^m. 
B 3%u±5%mm. 

C 5%U±o 

[0152] V ^■ri^<DfPffi{^:*3V ^■r^>. rcj tt. ^(Dlim&X(Dmm ds fflli-^feSci^r^^L. r 
Bj-rsjri^ffiRriBT-fcsciSr^-t-o ^BJ^*0*u^:li:(^)^ic*u rAj(*<j;u 

0*LV (ffi) ^ic*L. Sfpffift $^}cit3$f (51) ^SrE^I" -So 
[0153] [^1] 
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[0154] ^KC^f ^tC, ^i#:#f-100-l~3{COVNTtt. 16f&jiW?^*^. Sf^jiT? 
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M{-i3^t5IEi!:^^#^4«^!^-et/^^^o/Co ia^Sl04^, (CeTe) 

89 

[(MTe) (BiTe) ] (mol%)-e^$tlx Md^AU Ga*fc}tIn-efeSM)|Sf^ 

2 3 0. 1 2 3 0. 9 11 

[0155] (|I»J2) 

GeTe) [(In Te ) (Bi Te ) ] (mol%)-t?^$tU, y^^^fl^flO. 05. 0. 1, 0 

89 2 3 y 2 3 1-y 11 

. 2, 0. 3, 0. 4. iSXm. 5Xh^mt^hMM^\^^^h(DXh^tZo tfc. it|55 

•f5i«fl£ioo(iE#:#-^ioo-B)sr!ii^iLfe, ^^K. mmmixf^mLitmim^ 

l(D#fflH03. ^2O^®Jil05. m2<Dmni^Ml06. 3fcMffijESl07*5j:-0« 

[0157] iEI|:Sl04}i. ^l<D#ffi®103©^SJc7nmO^$i:?i^5J:5(-?l^fi£L/Co fBgS: 
jil04}t, (GeTe) [ (In Te ) (Bi Te ) ] {mol%) Xm^fli>mi)^hmM 

89 2 3 y 2 3 1-y 1] 
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o 

[0158] f^ML«f*c{iv^TtLt>. mmmR^m^RcmiG%s Ramvo-chotco 

[0159] ^S^{c:.IEIi#Wffi;^&^cov^TIft^-r^o 

mmmix-m^^fch(Dtmm(DBmn±mm^m^^x^ smm. emm^ i2i^m. 

[0160] 6mm<D^nmmmwt2mm(Ditm<D^mmmmm^^^^x. 5. i2*3j; 
[0161] ^tf©iE-s-<^it5ic(*> mmmixnmvitkmxh^, ittiu "-*'i:^^LTv> 

[0162] [^2] 
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[0163] ^2|C^f ^KflJ#^100-4~8«. 5f&^>5»bl6{f «-e<^$5ffl-e^ffl-e 

2 

3 

?feV^ii:;5S^p^^ofCo tfz. M Te ^t7feV^M^-C}^, 5f^3i;6^bl6{^3i*-l?cDl- 

2 3 

■<X(Z)EiliMlJ:-C Aja:6Scfp«r'fcofc:, ^KD^figcDlBlliSfi. iiSfB'fbji^;^^^ 
[0164] tfc. Ii^^i:#■^100-4~9^COV^-C. -^ffl Rrtl'^?^jiS(-*3{t^#<9jgLEi^^4 

2 3 

[0165] r(^J;5{^> ±IB^(3)-e^$tL. M=In^oJ;U5x=89-efc«9, Ji.oO<y^O. 5$r 

[0166] (HiSfjS) 

^»J3tt. Efi!:®104^. (GeTe) [ (Ga Te ) (Bi Te ) ] (mol%)-e^$ 

89 2 3 y 2 3 1-y 11 

M=Gaioxxfx=89xh'o. iLoo<y^o. d^mtci-um^h^^mmm^m^x 

[0167] (^Jg^j4) 

mMm4\-i^ Bmmi04^. (GbTc) [(A1 Te ) (Bi Te ) ] (mol%)-C^$ 

89 2 3 y 2 3 1-y 11 
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M=Amxxfx=89xh^. Eoo<y^o. s^mtctmi^h^^m^m^^ 

[0168] immms) 

mmmsxit. Biu-ray Discj±m<Dmi^^i^mLxmm^nofc. McWmat 

1-8) trf^SlLfCo Jr«:6<J(C(i, :Ltlh(Dmm^^^ ^T. ieli^204(i. (GeTe) [ 

97 

(In Te ) (Bi Te ) ] (mol%) yt^^MfW. 1> 0. 2. 0. 3. 0. 4. 0 

2 3 y 2 3 1-y 3 

. 5, 0. 6, 0. 7idXxio. 8Xh^u»hmnm^^^ii<DXh^rco *fc. 

tMcumh. M Te )^^Lti:\^Um^h^^Bmm204. ioXXfEMIb. Bi T 

2 3 2 

e^)m\^^\'^mmm204mirmi^2oomim^2oo-A^xxm)hmmLit 

[0169] Mt-^ tt^iBM«:200<7)ll^t;^m^CoV^T|ftPJ1-5o S«208tLr. ^F^ 
^(l?ig$20nm. i//V-^-^/V-^^(08BJ||0. 32 m m) ;dSfl^^$tufc^y;«?-^^ 
-I>S«(ii[^120nim.^$l. lnim)%!WiU ESt^l^i-i^'Si^/NViJ'yyi?'^ 

[0170] mm208(DmP^mi!)m^^fltl^m\^s Kltii207tL-CAg-Pd-Cu;6^bfig5 

ZrO) (SiO) (GaO) (mol%);5^bfiKSS^20nni<^^$^;Je^i9l-;=^^'^y^ 

2 25 2 25 2 3 SO 

S206O^ffitC|Bi!:S204S:llnm<DW$i:;iC5J;9l-:^^-«yi5'yy^(Cj;05M®Ly5: 

2 3 

{;:^^l<^#®S203iLT(ZrO ) (SiO) (Cr O ) (mol%);a^^)fi£5S^5n 

2 25 2 25 2 3 50 

m(Dm^t^i:^i:oi^M^U'Bl<Dmm^m202tLX{ZnS) (SiO) (mol%);6^ 
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fl^fl.m^m204^iGeTe) (Bi Te ) (mol%), $3ctU5(GeTe) (In Te ) ( 

97 2 3 3 97 2 3 3 

[0171] ^m^^m^tzb^(07^<y^Ty^^w^m'r^o sitS207o>^/>Vi5'y^j/ 

06f*,E^100mm-(?l?$6mm(^(ZrO ) (SiO ) (Ga O ) (mol%)d>^^^S 

2 25 2 25 2 3 50 

[0172] -gei!:l204«, E#100mmt?J?$6mm(D, Ge, Te, Bm^mn^tf^^y^V 
[0173] m(DM-mm2O3(D7.y<y^])y^0k^ii, IIJfe^JlO01*3j;0^2(^#ffiSlO3 

i(Dmi(Dmmwmio2io^x^m2(Dmni^mio6(D^titmmti.fco 

[0174] £t±Oj;9(CL-C®K208(0±tCSl*l207, m2<O^Sflc^206. 15^^204. 

mi<D^mm203)dxx^m<omni^m202^m}kf^mvfcmm208^7.^<y'$'vy 
^mmi^hmmhtc, ^m^hs m<Dmmi^m202(Dmmi^m^^mmimmm 

o^m<D\^m^<DT^])/v^<Dmmii^h^^i^-ht:i&^^'tx. m^^m^iy-hm 
a^hmMLxmm^mitm. :f3y<-m2oim^vito ^^'^-m2oi(Dm^n. ^ 
i^'y^^^-hmxmm-r^m^mmimmmom^^iOfxmKLx. ±ii^tL.xioo 

[0175] ;&/^-jio?i^figxssri^Tbfe#> ^m\^iim:%muto mitlMK^^ ^X 
fi. ^^Q\onm(D^^m^—i'^^^x. mmmmw-2Q0(owmm2QA^. ^ 

[0176] IBiiS^M;b^^fc^^:ov^-cliiM-r5o 
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SrftofCo i*«iti^#:200«:. lfil^(4. 92m/#. f'-iJ'i^j^W-h :36Mbps 
). 2i^T^{9. 84m/#, 72Mbps). 4fi&ji (19. 68m/#, 144Mbps) (DMlgt 

MikSr^i^y^i:^ffirai^^>^^<^TOiit) ^Mmoi^y'^imwmai. ^^J^4 
[0177] . -i^y^^it^aDe-rs^f^^Sr^ttfeSfc* tJ:. (Pp) iSlU'/^^T;^/-? 

- (mw) ^{s/nv-w^/kd/^^tx^/nv- (mw) t<Dmxy<u-^mLWh\^m 

ia0l«ft:2OOlC|R]lj-CMJHLr. 2T(v-i5^;ftO. 149Mm);6^^8T(-r-i?:B0. 59 

6 /X m) (Dy>i^j>^m^^Bmm204(Dm-'(Di!f/v-zfmm\^iommmhfco 

t°-^/N°!7-^Ppl(C^Sbfc:o t:°-i5^/-«!7-S:Ppllc@jtL. /^-rT;^^^°r7-^a 

><r mt^^it^^m^w\^'o\^x^i^'jymm'&u ^i^i^y^mtm^m^ 

u-^m^ mt^^t:.^wm.^m^^^^xW'^v>y^m:m'&u ^i^^^y^m-h^ 

S:/J^ftt(c^j:^t°-i^/'?T7-^Ppfc^^Lfco m^yf. li^#-^200-3(^»l-*5 
V>-C. #^)*T/fcPp{i. 36MbpslC*3V^T{i5mW, 72Mbps^c:*5V^X^:i5. 5mW, 1 
44Mbpstc:i3V^TW:7. 4mWT?fe«5, ■\-^i^:^'rJ^^Ty':^ii^bM'$Xh^1to ttz. 
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. mW^^200-3(DmW'^nhtltzLEQi?^y'$'mtt. 36Mbps^^::}oV^T«5. 7% 
. 72MbpstCj3VNTli5. 9%. 144Mbps(C*5V^T^i7. 5%-efc«9, +^iyy^'rMy< 

[0179] m^mm^:^m{^^\/^xmmi-?>o ±fB(DPptPbtoK-T?/^r7-^ligUj: 

^mmu :^'<^h7J^Ti-y^iP-i:m^X. 2T{f -^ofi-^^i|<i(TO:dBm)Sraa 
^Lfdo Iki^. 12|1I@ tC9T{f ^^|Bi!:L-C. 2Tff ^d5^ixfc:ltMLfc}6^SiJ^L 

mw2ooK, ±m(7)Xo\^LxmMvftPptPht(Dmx^<u-^muj:i!)ih. 
euc^. ®«3tHLfco ^*)HiLfc^. %mjx^\^tm^^-n^\.x^v9m^m 

)o uuwimw:-rm(Di^ymttkw.Lfcm(Di:^ym^itMthx. mm^^w 

m-r^o Aja=aa-j)(%)^ Ajo=ao-j)(%)i;-r5^:. Aja*3a;^;?Ajo;6S;K:tV^ 
^<^mmiM. Ajo) «Slf§i£"T?IB#LyS:{t-t(CoV>-C<g</jJ5 

[0181] sa^cDif alElii^^^:i:itlSJ0tJ(7)^f ^fB^^fiE^*:^^ov^-c. i. 2. 4i&^ic:*3{t5 
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S 30dBJit± 
A 25dBJ*t±30dB7|c^ 
B 20dBSk±25dB^m 
C 20dB*??| 
[0182] Aja:feJ;t5Ajo: 

S 2%^m 

B 3%U±5%^m 
C 5%Jii± 

[0183] V >-f jsv N-ct>> rc J . ^(DW^mmx*(Dmm ammxh^^t^^u r 
Bj~rsjf*^fflprig-efcs::i:^^1-o rBj}i0*u^;i^:(^)SrS*U TAjiti?) 

[0184] [^3] 
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[0185] ^ZKfrtmi. mm%2(i0- l~80iE#:^CoV^TW:. 1-^T(D«|ji^-CBiJJl 
(7)iEI^Stt. )^^>fb3iS;i5|^^{c::*c#<. Blu-ray Disctt#04{f iiiiJlT-Cii^ 
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[0186] iEft:##2oo- i~8icovNT. m^'^m^immm^isnmmLm^ikmhi 

2 3 

[0187] ZO^oi^. ±m^(S)X^^tl, M=In*5a;tJ?x=97-C&t)> l.oO<y^O. 8^ 

^O^J:m^m'r:^:it{CX'0. Blu-ray Disctt^-^tj^ CAVfd^yS^ Bl|g<i;/j;§ 

[0188] (^WJ6) 

Il»j6ti. |Eli!l«204^. (GeTe) [(Ga Te ) (Bi Te ) ] (mol%)-e^$ 

97 2 3y 2 31 -y 3 

fimm^hmnmTi^^mtLx. ^mBmmw mwm^2oo-i i-is) m 

s MMm^tmmi^. ^{3)X^^fl, M=Ga*3<J;U?x=97T'&9. EoO<y^O. 8 

[0189] {mmm7) 

mMmTit. iSg!:Ji204^. (GeTe) [(Al Te ) (Bi Te ) ] {mo\%)Xm^ 

97 2 3 y 2 3 1-y 3 

[0190] mmms) 

mmmSXit, Blu-ray Disctt^T, l.o2oOif «^tr*1-5ia3lC^i-J;9 
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M^-r^it. Ml<^iE^®304Sr. (GeTe) [(In Te ) (Bi Te ) ] (mol%)-t? 

X 2 3 y 2 3 1-y 100-x 

:^$^l?)tt5|£f. *fc{i[(SnTe) (GeTe) ] [(In Te ) (Bi Te ) ] (mol% 

z 1-2 X 23y 23 1— y 100— x 

)-^^^tl^mi^>hmn&ii\m^mtUm2(OBmm3ll^. (CeTe) [(inTe) 

X 2 3 

(Bi Te ) 3 (moi%) t*^^ti:s>um^bmnmz.^^mbhtco *fc. itm 

y 2 3 1-y 100-x 

(Dltm^.f$l<D^mM304^(GeTe) (InTe) (moI%)-e^$ix5#3|SF;5i^^ 

97 2 3 3 
2 3 

[0191] mm^. ^mmmmmoo(Dmm:)3mK-D\^ ^xmm-r^o mmi5tLx. mm 
m5(Dmm208tmm<Dum^h^^mm^^^'r^h<D^mmum5[zL^-rx 

[0192] Wmi^(0^^mii^J^l^^fl1tUm\Z.. ^2(^SltS314i:L-CAg-Pd-Cud* 
tLT(ZrO) (SiO) (GaO) {mo\%)i)^h^^m^nTim<Dm^hfi:^^0\^ 

2 25 2 25 2 3 50 

7./<>y^Tyi^\^i:,mm.. ||30jf ffiS312{i^lff fJl, ^2OiE0S311^11n 
m<^ff$^:/j:5 \zj^^<y^T^^Ki:^mm bfco li{*:#^300 - 1 ~3|j::}3V 
||2(??i5iiS311f*. (GeTe) [(InTe) (Bi Te ) ] (mol%)-e^$*L5*t 

97 2 3 0. 3 2 3 0. 7 3 

^aSllfi. (GeTe) (Bi Te ) {mo\%)X^^f\.^mVch^hMn^\Z.^^mt\. 

97 2 3 3 

ft.0 mz.^2<0%^31 l±tC, ^2©#M310i:L-C (ZrO ) (SiO ) (Or O 

2 26 2 25 2 3 

) (mol%)^>fefife5S'Sr5nmO)¥$t^jjSJ;5tc:^-«5'^yi^i/{J:J:«??^fifeL. ^4©^ 

50 

W^m^OStX^XiZnS) (SiO) (mol%);5>t>^51Sf60nm(D;?$i:/jr5a:9(C;^ 

80 2 20 

[0193] ^®^*:S309(D^DS^-^ ^l^m^^-r§4'F^®308^25Mm<Dif:$-C?^fig 

Lfco ttJFflg308<^||rt«;65JI^fife$ti:fc^ffifc. m3©il«{*:e307i:LTTiO 

2 

bfifeSSS:20nm<7)J¥$t*5<t9{J:^/NV^y>'^lCi«5?^fifeL.Ml<DSIt®306i: 
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rO) (SiO) (GaO) {mol%)i!)>h^^S^10nm(Dm^tfj:^Xol^y^^<y^]) 

2 25 2 25 2 3 50 

[0194] ||lOEil!®304«.it#:#-^300-llC*3V>T«. (GeTe) [(inTe) (Bi 

97 2 3 0. 3 2 

3 0. 7 3 

. [(SnTe) (GeTe) ] [(InTe) (Bi Te ) ] (mol%)-C^$tlS#)|Sf;i^ 

0. 1 0. 9 97 2 3 0. 5 2 3 0. 5 3 

e>^K6<J(Cfigi9,jfi£^*:##300-3{C43V^-C«. [(SnTe) (GeTe) ] [(InTe 

0, 3 0. 7 97 2 

) (BiTe) ] (mol%)-C^$tl5«-3|Sf;6^e>^®6<)(C^StOTfcofCo JtK^J 

3 0. 9 2 3 0. 1 3 

-efc5a^flc300-A{C43V^-C^*.^l<D|B^®304f^(GeTe) (InTe) (mol%) 

97 2 3 3 

[0195] ^10Ei!iS304±{;:. ^10#M303tbT(ZrO ) (SiO ) (Cr O ) 

2 25 2 25 2 3 

(mol%) ii^h^^mt:5nm<Dm^t:f3:h^oim0.U Bl<^^«(*:l302tLT (Z 

50 

nS) (SiO) (mol%)/&*P>fig5«Sr4OnmOj?$i::^£5J;5{^?l0fifeUCo:itl{-a:«9. 

80 2 20 

^l<^1f^®31736S?|^fife$ttfCo 
[0196] #®(O;^/-?^;/^y>'i/^f4^*5i:U^ll0^tfe^#^^0^-r§o ll20K*fS3i4(D;^/^iy 
i?y:/i/^ff={i. ^ife^JlOKliriil08(D^tLi:l^#i:Lfc„ m5(D^mf*:S313(D 

0^3111*. ji:^100mmT?J9$6mni(©, Ge.Te. BiiSXmn^t^:^^<y^})> 
^^—^.y\.^^\sX,f£tlO. 13Pa(DAi:itf:^^m^X. E^S«M^fflV^•C100W 

[0197] 02©#®«31OOx^^-<5/t?yy:/^#f*. ^ii^Jl<^||l*3j;tJ'm2<^)#ffi^l03 

i<Dmi<ommi^Mio2isxx^m2<Dmmwmio6(D^fitmmLfto 

[0198] ^^^±(^J;5^Cb'C||2(Dffi^a316^?10^!&bfc«^315^S:. :^<y^vy:ifmm>b 
[0199] jifelJ:. "^WSSOS?!:, ^O^mxm^Llto ^f. ^«^*:S309O^®{c, 



1 
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[0200] ^mm308t.Tm^Lfcmm3i5^w^<y^vy:!^mmKmmLx. ^mmso 

[0201] «-f ^ f K®308±{C. m3<D^«fli:M307'Sr?^figtfCo ^3<Dfimflcl307«. 

2 

<Dmni^m313(D^HtmmtLtCo ^l<^EiS:S304(4. ESl00mm-Cj?$6m 
mO, Ge, Te. In*3j;tJ^Bi^tf;^/^S'^i;y:5^^— >/5/|>^. J£t}0. 13Pa(DAr;«/;^ 

||lcDiB^g304tt, E^100mmT';¥$6mm(Z), Ge. Sn. Te. In*3j;t;^Bi?r^?> 

303(D::^^<y^V:^^^mt.Mmmi<Dmi^i:Xfm2(D^mmi03isi:mo5(D 
[0202] Sl±<DXo\ZLX^mm308(D±\Z.mi^nm^^m.itmi315^. 7./<y^V>' 

[0203] m^. mi(7:>mm.i^m302(Dmmi^^^mm^t\mm^:^^°y=^-hmxmm\. 
iy-m^>hm^vxmm^mit^^. :«;/^-^3oi^MLfco mi^mmimm 
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[0204] ^^<-mm0.JM^i^m. mitxm^mmLtco mitJM\^ii\^ ^x\t. jg^s 
(Dmm3i7idxxj^m2(Dmm3i6<Dm:fo(DmmnRkim:^K rc|*j6%. Ram 

[0205] mz..mmn^nm:ffm\z.^\^^xmm'r^o 

aistiipico. 85(DMmi-y:^^mmu m(Dmmm3i7tm2(Dmmm3i6(D 
^>>fiz25GB^mm'^<Dmm^nofco mnmf^mmooit. mmmtmmi^. 
mm. 2mm. 4im<DmmsixBmuzo mmucm^(Dn±wm\x mmm 
^-c. 0. 7mW(Du-^^:§:m^Lxmmhtio /.c*3. n^wm^wii. mmxy) 

:k^:^j:mM&xmm\^Xh:;:<. S&/>°!7-fco. 7mWJ;t9^>:^#<L-ObJ:v\ LEQ 

mio^nm3i7^xxj^m2<Digmm3i6(DPpm^'rm. if&ii (36Mbps) ic*5 

V>T(ij^lOmW, 2^ji(72Mbps) ^C^3V^T^^j^llmW, 4f|Fjt( 144Mbps) 

00-1(0»^COV^-C. #^>ixfcLEQv?5/iJ^fl|{4, lM(36Mbps) iZid^^Xn^ 
l(^ft#^317dS7%. ^2(Z)1f #^316:555. 7%. 2^ji (72Mbps) ^^:*JV^X^^B 
10it«S*57. 5%. m20<t$R®;6S6%. 4^f3i (144Mbps) ^C^3V^Ti^^lOft 
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o 

[0207] t^*«s;^fe*5j;mf mmmstmmo^m'x^mmi.tco 
[0208] 3mm(D^nmmmwtitiiStm(o^nBmmmc-:>\,^x. u 2. mm\zm^ 

[0209] [M 
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[0210] m4\c^i-mc. i^«c#-^300-l~3(O^SE#:(^:ov^-c. i--<X(Dmm^'^stfz 

^z(omty(oimmm.x.mi^^-B-3oo-i(Dmi^tmtmm<om^m. Aja. a 
[0211] ^tifcMt. mi¥m^3oo-A(Dmm)tm\) ^cov^T(^. m(D^mm<Di^4 

ffi-Cfcofco :itb(*> miOiEl|!:^Sr#lfiK1-5 (GeTe) (In Te ) (mol%) (Df^^ 

97 2 3 3 

<mmt^^-i'^Xm.f^2(Dm^m^mm-^iGeTe) (BlTe) imol%) <Df^ 

97 2 3 3 

[0212] »##300-l~3(D^i^{^oVN-r{4. i^«?3SLiEi!:titgt>l^[Hl*-Cf?#L^ 

2 3 

^/^m'^tLxh-[^^mmx^^u^Mz.hoit, 
[0213] ^<D<t5t-^ 2o(Dtt^a>^w-rst*^iEM^3oo^^^ov^Tt). mmm\^. ±b 
^{3)^tzit±B^i4)x^^ri^mxmmm^ir:b^tizx'o.m:kmm^ 
i!)^m^mmm<D2. 4msk±xhmmmmsxmmx^^:ittmm^fiito -rti: 

t>hs^mm\^^tl\t. 2SBlu-ray DiscitmXh. CAVmmt^'^mt^J^^mtl 

[0214] mmm9) 

mmmmis^^xi-i. MtLxin<Di^t>'oKGa^tsm^mLx. 3mm<Dm 
mmi^^moo-4. 5. 6)srist5tL. mmmstmmi^Lx. mmn^wmaxxf 
mmmm^Mmi.fco m^^^3oo-4{zm^xn. mi(Dm^M304tm2<Dm 

^|:S311^*{^. (GeTe) [(GaTe) (Bl Te ) } {mol%)X^^fl^mf)^ 

97 2 3 0. 3 2 3 0. 7 3 

bll«6<](C^Sai:LfCo »#■^300-5^C^3V^r^t. ^10iBlikS304^[(SnT 
e) (GeTe) ] [(GaTe) (Bi Te ) ] (mol%) ■C*$tb5$t3|Sfd^^»^K6<J 

0. 1 0. 9 97 2 3 0. 5 2 3 0. 5 3 

{-fiK5Si:Ull2(7)ie^a31lSr(GeTe) [(GaTe) (Bi Te ) ] (niol%) 

97 2 3 0. 3 2 3 0. 7 3 



t 
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M304^[(SnTe) (GeTe) ] [(GaTe) (Bi Te ) ] (mol%)-C;^$ 

0. 3 0. 7 97 2 3 0. 9 2 3 0. 1 3 

timni)^hmnm^^^mtU'^2(DBmm311^iGeTe) [(CaTe) (Bi 

97 2 3 0.3 2 

Te ) ] imomn^f^mMmmmtLfz. 

3 0. 7 3 

[0215] ^(Om^. MtLXGsi^m\^Xh. MMmStmi^. 2®Blu-ray Disctl:^<^|« 

[0216] (mmmio) 

^i:«311^*|C(GeTe) [(AlTe) (Bi Te ) ] (mol%)X^^tl^mi!)>h 

97 2 3 0. 3 2 3 0. 7 3 

mnm^^^mtLfCo mi^m^300-8\cm^Xn. BlOfB^S304;Sr[(SnTe 
) (GeTe) ][(AlTe) (Bi Te ) ] (moI%);6^t>^«fi«]«5Si:U H 

0. 1 0. 9 97 2 3 0. 5 2 3 0. 5 3 

2<D|EliS31lSr(GeTe) [(AlTe) (Bi Te ) ] (mol%);5^b^M6<J(Cfig5 

97 2 3 0. 3 2 3 0, 7 3 

mtVfCo ^^^#-^300-9tC:feVNT}t, Ml(^|Bii:S304^[(SnTe) (GeTe) 

0. 3 0. 

] [(AlTe) (BiTe) ] imol%)i)>ibmnm^l^^mtU f^2(DBmM31 

7 97 2 3 0. 9 2 3 0. 1 3 

l^(GeTe) [(AlTe) (BiTe) ] (mol%)/5^^)^®6<JlCfig5StLfc:„ 

97 2 3 0. 3 2 3 0. 7 3 

[0217] ^(Dl^^,Mi:LXAL^m\/^Xi>.mmm8tmm.2mBlu-Tay Disci±m(Dm 

i^xh^x. mi^mmm^mymmm(D2. 4mu±xh?>mmm^mxmmm 

[0218] (HWJll) 

mmmiixn.. m^m^mmm5tmmi^vx. Biu-ray Disctt^ojiflcsrf^ 
iSLT^ii^^fTofeo *(^£6«jicf4. m2iz:^i-mm.Bmmmoo^w^u mmn 
±ni&titmcmmim^^MmLtc. :^mMmxit. mmm2O4(Dm.0.tm^j:^5 
mm(D^nBmmmmi^^'^2oo- 31-^35) ^j^mLfco M.miat. ^fiho 

mm^iS^^X.mf^m204}tAGeTe) iilnTe) (BiTe) ] (mol%)-e 

X 2 3 0. 3 2 3 0. 7 100-x 

*$tb, x;65;e^Vetl85, 88. 91, 94, *3j;-0^98-Cfo5*t3|Sfd*fe^®6<)tCfig5^)<^ 
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2 3 

, idixj^BHmh. Bi Te )^^ui\^mmm204t:^-r^mw2oomw^^2oo 

2 3 

m-cmmuco sine. $!i3g;fyjfe*3j;tj?M^&(cov>-cui§gi-5„ 
[0219] mme. ^mmm^moo(Dmm:^m\e-o\, ^xnmi-^o mmmvmmLifh 

mm208(Dmi^mM^mmm\e. K^m207t\.xAg-Ga-cu^^bf$.^m^80n 

ZrO) (SiO) (InO) (mol%)d>b^^5®Sr20nm<Dl?$tJ5:5J:5lc;^^y^y 

2 25 2 25 2 3 50 

>^{zx.m^\.tio ^(Dmmm\eis\,^xhm2(o^mm205}imn-riz^ m2<Dm 
w^^mz.. :^<y^^ry'^d'-¥yV(Dmm:mm.xmmjto ^i©#fflS203 

i3j;t;?^l<D^«fl£M202}i.-=etim^WJ5«fflLyS:t)<Dtll#O«-3|sf^ffi 
200-Ci3J;^/200-DO|i^ic^^^^^^^^. iei^S204tr(GeTe) (Bi Te ) (mo 

93 2 3 7 

1%) > *3 J;05 (GeTe) (In Te ) (mol%) X^^^mi)^hM'B.tf=i \Z^^m tVX 

93 2 3 7 

[0220] ^m^^Vk.t^(O^<y^^)vif0kW^^^ir^o SMm207(D:^<y^v:yi^^ 

5/^^fflV^, !£tlO. 4Pa(DAr:tf7.^m^X. \M.^mW.^^^^X200W(DmtlX^< 
y^])y:!^\^XMm^fCo f^2(Dmni^m06it, m.m00mmXm^6jnm<D(ZiO ) 

2 

(SiO) (InO) imo\%)it)^^^^:^<y^V>^^-'ffyh^m\\&t}0. 13P 

26 2 25 2 3 50 

aOAr;«f;:^#ig^-c. ^mt^mM^m^^x5oow(Dm:hx:^<y^vy^Lx^m^ 

tCo fBiia204fi. Ml00mm-Cff$6mm<D, Ge. Te. Bi*5j;mn^-^tf;^/^5/ 

ow(Dmt}x:^^<v^r^^vx. m^m^fco m(DM-mM203idxx}^mi(Dmm 
i^m202(D:^^<y^vy:^^^ti.mMm5(D^nhtmmti.fco 
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[0221] U±(r>X'^iCVXmm208(D±KSMm207. f^2(OmnWM206. |E^®204. 

mi(D^mm203iij:xfm(Dmmwm202^mk^mLtimmo8^y^y<y'$'vy 
^mmf)^mmLtio mi(Dmmi^m202(Dmm\mf^mmimmm 

-m2oi(Dmmimf^mm^mmmxh^r^v/i^^(Dmm^^\^y=^-hmvm 

[0222] :f3^<-M<Dm^iimmrucm. mmm5tmm<D^wxmitxu^mmL 
[0223] ^f^n^nm:fjm. m*mm^:^misxx^mm^mm:}3m}t. ^^js^i^^ 

-CfeSo ^i^*:#■^200-33{;l:feV^■r, #ibnfcPp{i. Iff ji (36Mbps) ^^^oV^T^^ 
5. ImW, 2ft)i (72Mbps) {^:*5V^r^i5. 5mW. 4fifji( 144Mbps) {i*JV^-Clt7 

{fi^:i^ Iftii (36Mbps) (J:*3V^-C«5. 6%. 2fi|ji (72Mbps) (C*5V>-C(*5. 8%. 4 
ifji(l44Mbps){c*5V^-C«6. 5%Xh^. ■i'^iy:^y'M^<>T^:^i)^tMUXho 

[0224] 5a!lg<D^t^|Bll:iE#:i:itg^ffl02am<^1t#iE^^«ft:{-oV^-C. 1. 2. 4f&ii 
[«5] 



wo 2006/011285 67 PCT/JP2005/009163 





9fi 


w 


< 


< 


< 




1 


(/) 


< 


est 




(0 


< 


< 


< 


1 


CO 




C/) 




< 


< 


< 


1 


</) 


Aja 




03 


< 


< 


< 


C/} 


1 


O 


as 

CM 


CD 




< 


< 


< 


1 


o 




m 




< 


< 


< 


1 


o 


i» 
t« 


•«*■ 


</3 


< 


< 


< 




o 


</) 


eg 


C/} 


CO 


< 


< 


< 


o 


(/) 


m 

is 


C/} 


C/3 


< 


< 


< 


o 


(/) 


0 

E 

e 


o 

N 

r> 
O 

S 

c 

00 

0) 

o 


Oi 

1- 

CM 

C 

CO 
CO 

H 
a> 

2 


o 

a> 
H 

m 

r> 

a> 
H 

cs 
C 

m 

1- 

a> 
O 


o 
O 

m 

H 
H 

ID 

O 

»«— «' 


o 
cn 
O 

9 

CO 

a> 
H 

CM 

ID 
1- 

<o 
O 


CO 

CO 
OS 

H 
a> 
O 


p> 
0) 

CD 

o 


m 


T- 

1 

o 
o 

CM 


CO 

1 

O 

o 


CO 
(0 

1 

o 
o 

CM 


CO 

1 

o 
o 

CM 


10 
CO 

1 

o 
o 

CM 


o 
1 

o 
o 


o 
1 

o 
o 
w 



[0225] m5\Z.^'rm^. ^i#:##200-31~35^CoV^-C{i. i-^TOi^M-eBUA± 
*3j;U5f|||(|:g206©*t3|SF^Sr^X.-O{>. (GeTe) [(In Te ) (Bi Te ) ] (m 

X 2 3 y 2 3 1-y lOO-x 
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oi%) i^m^fi. 85 ^x^98(Dmmmtcirun'(^mmM204^m^Ltcmmt. 
[0226] mi^m^2oo-3i--35<omm^'o\,^r\t. mmL^mi&mhi:5mt.-vwmL 

^om^. ^flc#-t200-31~35«. In Te ^»t^;iiJiJ:5ffi^|iBI«^ 

2 3 

[0227] (^ig^J12) 

mMmi2\'lio\^Xn. MtLXln(Ditt>\)\CGa^tf. (GeTe) [(Ga Te ) ( 

X 2 3 0.3 

BiTe) ] {mo\%)-v^^ti^um^hmmK^^is.mm204^mx.fc.5 

2 3 0. 7 100~x 

mmommmi^^^2oo-4i'^45)m^u mmmntmmom^n'ofc, 

[0228] {%im\\3) 

^Sfe^!)13tC*3V>TH. Mi:L-CIn(7)f^^t9l^Al?r-a-tf, (GeTe) [(Al Te ) (Bi 

X 2 3 0. 3 

Te ) ] {mo\%)x^^Mmt^h'^n.m\z.^^wm204^mKjt. m 

2 3 0. 7 100-x 

[0229] (Iliii^!ll4) 

IIWJ14T?«:. S*6«](J:|IM«aj8i:III^{CL-C. Blu-ray Disctt«l«#:Srf^ 

mmoo^smmmw-^moo- 1 i~i3) mm^. mmn^wmisxxj^ismm^ 

ft-^^ifeLfCo ^l©E^ji304^. (GeTe) [(In Te ) (Bi Te ) 

X 2 3 y 2 3 1 

] (moI%)-C^$tl^#3iSf, *fc}i[(SnTe) (GeTe) ] [ (In Te ) (Bi Te 

-y 100— X z 1-z X 2 3 y 2 

) ] (mol%)X^:^tim»hmWmm?)mtU ll2(Dfeii^311^, ( 

3 1-y 100-x 
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GeTe) [(In Te ) (Bi Te ) ] (mol%)'r*^:^MUm^h^^mtLtCo * 

X 2 3 y 2 3 1-y 100-x 

/c. itm<DfMZ., ^KDm^mSOA^iGeTe) (Bi Te ) (mol%)-e^$tL5$t 

93 2 3 7 

m^h^^MtWB2(Dt&mmSll^^iGeTe) (InTe) (mol%) 

93 2 3 7 

[0230] mm^. \nmBummoo(Dmm:}jm\^-D\^^xm.m-r^o mmm8xmmL.tih 

rO ) (SiO ) (In O ) {mol%)^^h^^m^l7nm(Dm^t^£^^^\Z.7s^<y^]} 

2 25 2 25 2 3 SO 

3 1 3<^± |C^2<^fBiltS 31 1^1 InmOm^tt^^X^ tC^S UCo ^2©|B 
g!:e311tt. (GeTe) [(InTe) (Bi Te ) ] (mol%) "CS^tlS^JlSf jO^bH 

93 2 3 0. 5 2 3 0. 5 7 

^(GeTe) (In Te ) imo\%)Xm^f\^^Um^h}^^mtl.tlo ^20^®® 

93 2 3 7 

K^*). m2(Diinmm3i6f)m^^tiito 

[0231] ^4(D^m<*:® 309O^ffi{C, ^l^m§r*"1-S'f ^®308Sr25 /z m<^J?$ 

2 

L-rAg-Ga-Cud>b^5SS:10nm©J?$i/j:5<t5{;i^-^V^yi^^lJ:a;?)?^fifeL. 
f^2<DmMi^M305tL'X(ZTO) (SiO) (In O ) (mol%)*^e>^!)c<5a?rl0nm 

2 25 2 25 2 3 50 

[0232] ||10iaiife304fi.^i^*:#-^300-ll^C*3V^X{i> (GeTe) [(InTe) (Bi 

93 2 3 0. 5 

Te ) ] (mol%) Xm^tl^ma^hmW^ . mim'^300 - 1 2{c:*dV ^T 

2 3 0.5 7 
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[(SnTe) (GeTe) ] [(InTe) (Bi Te ) ] (mol%)-T?^$il^tt)pf 

0. 1 0. 9 93 2 3 0. 5 2 3 0. 5 7 

;5l^b^TO^C^«5.^^^i:#■^300-13^^*3V^T^^. [(SnTe) (GeTe) ] [(In 

0. 3 0. 7 93 2 

Te ) (Bi Te ) ] (mol%)-e^$tl^«-J|Sfd^b^K6<J(CfigSt)(^-efcofc:o it^ 

3 0. 9 2 3 0. 1 7 

^■Cfc5^i{*^#-^300-B(3:*5VNT«:.||l<^IE^a304tt(GeTe) (Bi Te ) ( 

93 2 3 7 

[0233] m^. Mmmstmm^. ^i(Dmmm304±\z, mKD^mmsostLxizvo ) 

2 2 

(SiO) (CrO) (mol%);a^bJ5K^S^5nm03:$^:?fc5J;5{-?^^!!cb,^l(^^ 

5 2 25 2 3 50 

mi^m302tLXiZnS) (SiO) {mol%)lf)^h^^m^40mn(Dm^tfJ:^Xoi^ 

80 2 20 

[0234] ^«(^;^/^5^^y^:J^^#:i3j;t;?«^f!t:?:lft?g'r5o Kftl3140;^/'?5/i5'yyi5^ 

2<o^mmiosi$xmo5<D^iiniim^tuto m2<onn.w-mzo9(D7^<y9])yif 

0k{'^\t. nmmi(omi(omn.^mio2i6i.xif^2<Dmn.{i^m\QQmm(o^Pr'(^ 

[0235] si±ox^\^Lxm<D^mm3i6mmLtcmm3i5^. i^^y^vy^mma^h 

[0236] f ^S308Sr. ^iife^j8i:«^fflLfc#)lii:l^#(D^)l|I-C?l^figLfCo 'PmmsO 

8t.-VJ^0.Lfcmm3 1 S^S-U^J^z-^yi^y Vi/^g{CgfigLT. ^ W Ji 308(Z)^ B(C 
mi<^«#S317^?^^Lfco 

[0237] . «f raa308±|J:. m3<DSI«^*:S307?r?^figf 5o ^3(7)^tt#:S307<D;^ 

/-^y^y^^rJ^^ft^li. IIWJ8tC*5ft5|g3<Df|«fls:Jg307O^tli:l^iltLfc:o !^V^ 

m2(DRkim306^. mmminzisn^E^m207(D7.y<y^vy^^i^tmm 
<D0kWxm^Lfco m2(Dmnwm305<D;^^<y^vy^^mt. ^mmm\^idif^ 
m5<Dmmi^m3i3<o^iitmm(D^wti.it. mi(Dmmm3om^ ^mmsiz^d 
if?>mi<Dmmm3O4(D:^^<yi$'vy^^wtmi^<o0kW-vm^i.tiomio^ms3 
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mm^mm^o ^fit^h. m\(omn,w■m3Q2(o^mK'^f^^m^t'mf!^'(^ 

mm^mw:.^^. ij^<-m3oi^72pim<Dm^tti:^x,o\mm.tzo 
m3oi<Dmmi^^^^mmimmm-^h^T^v;i'm<Dmm^:^\i°y=i-vm-^mm 

tfs:^x^\mm.tco :^Mmmx\t. :f3y<-m3oity^-\^=i'-hm^^t>'titm^ 

[0239] ^^<-m(Djr^^xmmT\.tc^. mmmstmmo^wx^mitxutrmmv 
fco M^x^taM^txmmru mwm-^3oo-ii--i3isxmoo-B<D^m 

x^m2<Dmnm3i6(Dmi7<Dimns.$i^'^. rcj^6%. Rami%xhoit, mm 

SL-cv^?)^t^;l@jt$i^/cv^o tfz. f$i(D^mm3i7(D^mmm\tTcm5i%.T 

mm^mL3i5±izi^m^xmmi.fco 
[0240] mmn^wm:ijm. m^mm^:iymisxxj^mmimm\^-:>^ ^xti. mmmstm 
m<Dmi^xh^o mi!^mmoo-iiK^\^^Xs mi(D\nmm3i7ioxxj^^2<D^m 

^316©Pp^*V^•ftlt>^ If^ji (36Mbps) {djSV^-Cfiif^JlOmW, 2fgfji (72Mbps) 
(c:*3V>-C«j|«^llmW, 4f&ji (144Mbps) {C*5V>Tftj^l4mWefc«J, -['^i^:^'r 
J>,^<yy:^7!>^ttl^UXh'otZo t.it, nhflftLEQi:^y$fm\t, If^ii (36Mbps) K 
iS\,^Xiimi(Dmnm317i)i7. 1%, ^20if M316*S5. 8%. 2M(72Mbps 

)izis\^x\tmi(Dmmm^^7. 4%^m2(Dmnmt^5. 9%,4fi^ji(i44Mbps){c 
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[0241] 3nm(D^mw.mmwtitmmmmmmmm^^\^^x. u 2, mmiz-Ufsm 

[0242] [^6] 
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[0243] msK^irm^. ^S^^^:#-^300-ll~l3^;Iov^-r. -t^xof^mM-^sttcitA 

304^SSn^-^tfli^$:#-§-300-12:i3j;tJ?300-13(i. ^(4) iZ.idii^z<Di$.ty<D 

im:mm.x.mimmoo-iitmm^<om^m. Aja. £ijo<D^m^m?>:it 
[0244] iii*:#-^3oo- ll~l3(^:ov^T^*, m*)T&LBmkmhi:Gmtxmi^Ltio ^ 

2 3 

mi^thxh-t^Mmx^^\^^Mzhotco 
[0245] ^2(DSJ»S3i4. mi(^sitS306. m^ommi^msis. i^xx^m 

2(Dmm¥m 305(Dm^mK.xh. ±12^ (3) ^fc«:±iE^ (4) x^^timnx 

[0246] immmi5) 

mmmi5\ar3\/^xi-i. Mti>xin(Df^t>m^Ga^t^m^mL'X. 3m(om 
mmmirmoo-14. 15. i6)i:mm^. Mmmi4tmm\^vx. ^mn^wm 

^20iEiia311^*}C, (GeTe) [(GaTe) (Bi Te ) ] imo\%)X^^n 

93 2 3 0. 5 2 3 0. 5 7 

Wm^b^Kfi^lC^SStUdo li^*:#-^300-15^:l*3V^•C^i. ^10-iBikS30 

4Sr[(SnTe) (GeTe) ] [(GaTe) (Bi Te ) ] (mol%)-C^$*v5ttiN- 
0. 1 0. 9 93 2 3 0. s 2 3 0. 5 7 

^^bll!»6*)(::fiK5^i:U^2©fB«|i:^31lSr(GeTe) [(GaTe) (Bi Te ) ] 

93 2 3 0.5 2 3 0.5 

imoi%)x^^tim»bmn^\cf^^mtLfcomwm^-3oo-i6ic^\^^x\t 

7 

> ^l(^tS^S304^[(SnTe) (GeTe) ] [(GaTe) (Bi Te ) ] (mol 

0. 3 0. 7 93 2 3 0. 9 2 3 0. 1 7 

%) -C;^§tL5*t3|Sf;5^b^«6<)lCfifeS@^:L. ||20|B^® 31 l^Sr (GeTe) [ (Ga T 

93 2 

e) (BiTe) :\ {moi%)x^:^fimm^hmMmm^mt\.tio 

3 0.5 2 3 0.5 7 
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[0247] -e©i^m^ MiLTGa^SrffiV^-Ot)> ^Jfe^l4tP^. 2^Blu-ray Disctfc^tO 

[0248] immMie) 

is. i9)mmu mmmi4tmm\^LxBmn^wmis 

2<7)|Si!:a311^*{C(GeTe) [(Al Te ) (Bi Te ) ] {mol%)X^:^fl^U 

93 2 3 0. S 2 3 0. S 7 

(SnTe) (GeTe) ] [(AlTe) (Bi Te ) ] (mol%)-e^§tlS#i|Sf:6»b 

0. 1 0. 9 93 2 3 0. 5 2 3 0. 5 7 

IISWt-fig6aiU|g20iEiS:S311^(GeTe) [(AlTe) (Bi Te ) ] (m 

93 2 3 0. 5 2 3 0. 5 7 

lOlBii:® 304?: [(SnTe) (GeTe) ] [(AlTe) (Bi Te ) ] (mol%)-C 

0. 3 0. 7 93 2 3 0. 9 2 3 0. 1 7 

^$*l^*ti|Sfd*bllK6<J(Cfig5ai:U^2(D|Bi^g31lSr(GeTe) [(AlTe) ( 

93 2 3 0. 5 

BiTe) ] imol%)X^^il^mm^hMn^K^^mt\Jto 

2 3 0. 5 7 

[0249] M^LTAll^fflV^■rt. »0ljl4i:|l#. 2aBlu-ray Disctt^cOiS 

[0250] mMmi?) 

mMmi7i:iid\,^XitACPm^^^^¥rm^X^.Ge Bi Te In (Jg^ 

40. 0 5. 6 52. 0 2. 4 

%) (ffit{Cj;t9 (GeTe) [ (In Te ) (Bi Te ) ] (mol%) mW-^H^) Xtt^^ 

91 2 3 0. 3 2 3 0. 7 9 

timm^hf^?>tmm^tifcmmm^. xm'^^^^T^v^y::^m(x-Tay microa 

nalysis) iciDm^^fLfco ICPlg^fe^^-^fc^^-^lf&tC j;5^>«f;^feW:. :5fe(C^ji«aj 

«^ (^) m(^JXA8900R^^fflLTllJiL^Co 
[0251] Mci^mat. ICP^^M^^^l^X^ . Ge, Bi, Te*5 JimntcMLT . Ge Bi 

40. 2 5. 

Te In m'f'%)(Dfm.m'r^mm^tifcm^m^ir^t^{zumvfz^i!^ 

5 52. 0 2. 3 
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||.:iCDj^tt.40(D7C^t^:SiLT.Ge Bi Te In (i^^%)om^SrWi" 

40. 4 5. 5 51. 9 2. 2 

[0252] 7c^(D^m^mmtLXicpmt/t^^^^misi:xMJI^^-(^ur-tv 

V;^^fe^fflV^yS:o ^(r>m<D^^:^mtLX1it. (Auger electr 

on spectroscopy)^ jDj;tJ^Zli^^::^yWft:^^'f& (Secondary ion mass spe 

ctroscopy) i^M. V ^'rti<D:i3mKXoxhmm(D'^m^m^'^mxh^o 
[0253] mmmi8) 

32.4 13.9 

Te Al (igi^%)([(SnTe) (GeTe) ] [(AlTe) (Bi Te ) ] (m 

1.5 50. 7 1.5 0.3 0.7 97 2 3 0. 5 2 3 0. 5 3 

oi%) mmfvb)x^^timm^^^^tmm^tifcm\z.^^^xmmLfzo Mci^ 

mat. ICP^3t^^^^^^:J;«?^ Ge. Sn, Bi> Te^Jit^AljCMLX. Ge Sn 

32. 6 14. 

Bi Te Al (m^%)<omm^t'r^tmm^tiitmm^irm\mmLit 

0 1. 4 50. 6 1. 4 

i^m^ ^<^l^{^^ 5o(D^^{cMLTGe Sn Bi Te Al m^%)<Dm^ 

32. 4 13. 8 1. 5 50. 8 1. 5 

[0254] immmi9) 

mmmim. mmmix^i^fLtc^mmmmmoo - 2tmw^ immm^m 
mmoo-2i2)%:Ui^Lx. iEiUiio40jja^^^^ffofco mmmiom. (Ge 

Te) [(GaTe) (Bi Te ) ] (mol%) (Ge Bi Te Ga im^Vo)^ 

89 2 3 0.1 2 3 0.9 11 38. 2 8. 5 52. 4 0.9 

v^T?^^$^^. mmmnmxhotio mm^m<Dit}i>(Dm^<Dmmit^(D^mx 

ffotz„ tf^fEiiit#:iOO-2(2)^FIB(Focused Ion Beam)MX'LX. Wr^^ 
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L/Co^<^i^m. fS^S<^Sl55>t-oVNi:#btLfC7C^«a^{iGe BiTe Ga (Jg^ 

38 9 52 1 

\mom^mm^'tx.:t-'j:r.m-T6^%mL<n-^-(:tynm'^^mi^xmi 
ma^mi^. m^:^i^(D7immm<Dm\:^m&\^x. mmm\^n^'rmm(Dm^ 

[0255] mMm2o) 

m4\z, m^^^m^xoxmn^mu-tmnmmmwt^thKB^i-^'^:^ 
Hs^ffiv^-c. m^m=^^^i^^-mMivxmmir^mwi^n^ito mn^imm 

[0256] ^ilife^jolf Ml^^«^400{ii>:(^ J:5 (ctr f^$iL;to *-f . ^ffi-Sr^^b^SU 

fc. :g$5mm, i|ii5nim^OT$lmm<DSiS^401^2WiLfc:o r<^Sfe401(D± 
(C, Au(DT§P®il402^1mmXlmm©^g6(z:j?$0. 1 m mTJI^^^LfCo TlflJtt 
@402(D±{::, (GeTe) [(InTe) (BiTe) ] (mol%)X^^tl^mt^^ 

89 2 3 0. 1 2 3 0. 9 11 

AuCD±§|5M404^0. 6mm XO. 6mmO^^l;:jp$0. 1 /x mT*?I^^LfCo 

[0257] Tia5M402. iB^^s 403. &x^±unM4om\ ^iTtih. :^<y^'ry^mxif^ 

*-f > S«401(D^ffi{CTIf|5TO402S:, Au<D;^Vi5'yy:/^-'{^yh(Efll00m 
m, J|E$6mm)<S^fflV^-C, z-?!?— ^200Wi:LT. ffi;0O. 13Pa(DAr;«f:^#iatt't'-C 
a^jS;^/-?>;/^y>'i/(;iJ:<9. «LfCo ^VnT. TSP«a402±{CfEiiS403^, Ge. 
In. BiioXXne^^ts:^^y^^ryif^'-'^yV(M.^lOQrDm. )*$6mm)SrfflV^-C 
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(E^lOOmm. )i:$6mm)^fflV^T. /^°^7— ^lr200Wi:L-C. iE;(jO. IZV^cD^iISt. 

[0258] '^klsn>xo\z^.xm^\.fzm^^^m^m^ 

fZo mA\Z.7^iriio\Z.. 20(^PPJ!ro|fU409<£rTlfl5®^402S.U^±lfB«®404{CAuy 

-Ki^-cmm#>'T'<^i:^i-5r^rtc<j:o-C.MIfi5409^^^L-cm^6<j#€r)2. 

. i&ifim^m406t^::^^yi-407^^Lxmm^tix\^tio mijim'&mAoeit. mm 
m^mo6\z.x<>xm^^fi^m.m^(Dmi&^m-&ir^m'&mioKmm^riito 

m\mm^<ji^:^mu r^mm402i:±nmm404t(Dm(oimm^mm'i^^ 

mt\^^^xnmmt.mtir^o 
[0259] :^mmm<Dm^, mmM403(Dmj^it6oo'Cs ^^^itustmaov. i^^im 

mnSOnsXhotc^ rUWm02t±UW&404<Dm(DmW:Ui-i. iBI|i;a403;6S 
#fiM5|^^-ef*1000Q. f^^iimX\t20QXhofCo mmm4037!f^$^^MViM{ 

rnhM^mtwdot^, ruwmo2t±nnm404(Dm\^. 20mA, eonsom 

m^</^:^^mnLfzt^^. runm402t±unm404(Dm<Dmin.mmru 
mmm403m^n^mi!)^hw^^miz.m^Ltzo ak. mmm403i!>^f^^ikm( 

fiP*){S^^^)<Di:t, T^«fii402i±|f|5«^§i404<DW{J:, 200mA, 20ns(0 

mm^<^^:^^m\i\^titzs. runm402t±unM404<om(Dmcmii>^±^\^ 
. fd.mm403i!)^w^'i[km^^h^^n'^m\z.m^Ltio t-^c^^p^, wM^nmt-^m 

[0260] £i±Oj^*;5^b, (GeTe) [(InTe) (Bi Te ) ] (mo\%)X^^tl^m 

89 2 3 0. 1 2 3 0. 9 11 
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[0261] :^mMmXitmBM403^AGeTe) [(InTe) (Bi Te ) ] (mol%)-C^ 

89 2 3 0. 1 2 3 0. 9 11 

^fh^ma^hmnm^^^mtLfZo (GeTe) C(GaTe) (BiTe) ] (mol 

89 2 3 0. 1 2 3 0. 9 11 

%)*3j;t;(GeTe) [(AlTe) (BiTe) ] (mol%) -e^$tl5$t»t>fife?» 

89 2 3 0. 1 2 3 0. 9 11 

[0262] m^(Dmmm^m\:'X:^mm(o^nis.mmm^-^\^^xtiimLxtitxo{^. 

mmmi^<D\^-rHKhmmir^^tt^x^^o wh. m^m^. cexe-Bi Te ^it 

2 3 

2 3 

LfcGe-Sn-Te-Bi-M^Unxmm'^:it\CX<>X.ZtltrQmm^fl^J:t^ 

[0263] :^mm(D^mmmmmt. m^tcB.m^M.-r^mmmmu iz^mti:^^^:} 

^m&mBWtVX, DVD-RAMt'^;^^. DVD-RWf*^;^:}'. DVD+RW^^ 
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. Bi. Te]kXJ^7tmM^^. TIB<Z5^(1) : 
Ge Bi Te M (D 

a b d 100-a-b-d 

it. 25^a^60. 0<b^l8. 35^d^55. 82^a+b+cl< lOO^^fcl") 
•C^$tl5Ge-Bi-Te-M^#)|SfiSr^t?. It^ilEl^lft^o 
[2] Wimmmmi^i^^bKSn^r^^. Tf5<^^(2) : 
Ge Sn Bi Te M (2) 

a f b d 100-a-b-d-f 

25^3^60, 0<b^l8, 35^d^55. 0<f^l5, 82^a+b+d< 100> 82 
<a+b+d+f < lOO^mtcir) 

T-^^nSGe- Sn-Bi-Te -M^tt-^Sr^tP. W^^l (CfB^cDft^lElli^K^*: 

o 

[3] ttiBGe-Bi-Te-M^UW. TIEO^O) : 

(GeTe) [(MTe ) (BiTe ) ] (mol%) (3) 

X 2 3y 2 31 -y 100-x 

80^x<ioo.o<y^o. Q^mitir) 

[4] ^^^teGe-Sn-Bi-Te-M^>M•W^ Tiao^(4) : 

[(SnTe) (GeTe) ] [(M Te ) (Bi Te ) ] (mol%) (4) 

z 1-z X 2 3 y 2 3 1-y 100-x 

(S:tf . MliAl, Ga^mn;5^P>ii^$tl5'>5JC<i:t-o©7C^Sr;^L. x, y&t?z« 
. 80^x<100. 0<y^0. 9. 0<z^0. S^mtc-t) 

[5] ^(3) {;i*3V^-C. xioXXfy^K 80^x^91. Roy^O. 5^}ifcf > f**^3(J:E 

[6] ^(3) ^^43V^T. x*3j;t;?y^S, 85^x^98. J.Oy^0. 8^lr^fc-t-^ 
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[7] ^(4) ^c*5v^-c. xtK ao^x^simtc-r. mM^4\z.Bm(ommmmmWo 
[8] ^(4) {r*3v^-c. xi)K 85^x^98mtLir. m^m4\zm^omnmmmw-o 

[10] 2o£Jl±(7)if ^SSr^J^f.. '^Umm.m(Dt)ib<i^i3:<thl^(D^nmi>K MIBGe- 

[11] s^, mommi^m. mme-Bi-Te-M^m^tt^mmm. m2<Dmm 
[12] m(Dmmi^m. mmGe-sn-Bi-Te-Mmm^t^^mm. m2(D 
[13] m2(Dmnw-m. m^Ge-Bx-Te-imifm^t^mtM. ^ 

[14] KWS. n2(Dmn{^m. flEGe-Sn-Bi-Te-M^TO^Sr-^tfE^^ 

[16] H9IB^l<^^«#:®<^l^dSlOOnmi^±180nmJJiT-efcO, l.o|rtf|Eif2<D^ 
«flcS2OjigffdS20nmiJi±60nmJJ;tT-efc5.ft*«12{C|a«cO<t^|Sii:lifl5: 

o 

[17] mmml(omnwm<r>mm'^lonm^^±.\QOTim)^kyxh'o. K^^w.^2(Dmn 
[18] m^mi(Dmnw-m(om9-ii^ioiim^M.ioQTim^xrxm. K^mm$^2(Dmn 
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If ^Ei^^«#:(^Mi^*-j£-efeo-C. mmm^m^ir^blLmK Ce. Bi. Te. *3j; 
Ge Bi Te M (11^%) (1) 

a b d 100-a-b-d 

It, 25^8^60. 0<b^l8. 35^d^55. 82^a+b+d< lOO^Wc-f ) 
2): 

Ge Sn Bi Te M (2) 

a r b d 100-a-b-d-f 

(^f . MflAl. GaS.mn/5^P>il^§ix5^iJ>Jit<i:t>-o07n^^^L. a. b, d&tJ? 
m. 25^a^60.0<b^l8, 35^d^55. 0<f ^15, 82^a+b+d<100, 82 
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<a+b+d+f < lOO^mtcrf-) 
1): 

Ge Bi Te M (1^^%) (1) 

a b d 100-B-b-d 

it, 25^a^60> 0<b^l8, 35^d^55> 82^a+h+d<100^ftir) 

x^^in^Ge - Bi - Te - M^m^^t^-h<D'ch^ . ^mmmmi^ommn^m 

Mo 

[30] mBBmma^^hi^sn^^. TIB<D^ (2) : 

Ge SnBi Te M (2) 

a f b d 100-a-b-d-f 

25^a^60. 0<b^l8, 35^d^55, 0<f^l5. 82^a+b + d< 100. 82 
<a+b+d+f<100^M^C-f-)-e^$tL5Ge-Sn-Bi-Te-M^lti|S|-^tf^ 

[31] «iriBV-f*)tOgt;g>6S650~670nm-efc5ll^^29(J:|BlfeOlt«|BiaiE#:O 

[32] t}iwy—^yt<Dmm^395^4i5tim-x^h^m^^29Kmm(Dmm.m^mi^(D 




111 
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